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Description 

Technical Field 

[0001] The present invention relates to: an informa- 
tion record medium, such as a high density optical disc, 
capable of recording thereon various information such 
as main picture information or video information, audio 
information, sub-picture information, reproduction con- 
trol information, and so on, at high density; an apparatus 
for and a method of recording the information onto the 
information record medium; an apparatus for and a 
method of reproducing the information from the informa- 
tion record medium; an apparatus and a method capa- 
ble of both recording and reproducing the information; 
a computer program for controlling the recording or re- 
production; and a data structure including a control sig- 
nal for controlling the reproduction. 

Background Art 

[0002] DVDs become common as optical discs onto 
which various information such as main picture informa- 
tion, audio information, sub-picture information, repro- 
duction control information and so on is recorded. Ac- 
cording to a DVD standard, the main picture information 
(video data), the audio information (audio data) and the 
sub-picture information (sub-picture data) are pack- 
etized each with the reproduction control information 
(navigation data) and are multi-recorded onto a disc in 
a program stream format of MPEG 2 (Moving Picture 
Experts Group phase 2), which is a high performance 
encoding technology. Among them, the main picture in- 
formation has data, which is compressed in a MPEG vid- 
eo format (ISO 13818-2), for one stream in one program 
stream. On the other hand, the audio information is re- 
corded in a plurality of formats (i.e. linear PCM, AC-3, 
M PEG audio and so on) and has data for up to 8 streams 
in one program stream. The sub-picture information is 
defined by a bitmap, and is compressed and recorded 
in a run length method, and has data for up to 32 streams 
in one program stream. 

[0003] On the other hand, a transport stream format 
of MPEG2 standard is coming to be standardized, which 
is suitable for data transfer According to the transport 
stream format, a plurality of elementary streams are 
transferred at the same time. For example, a plurality of 
programs, such as a plurality of satellite digital broad- 
casting channels in one satellite radio wave, are trans- 
mitted at the same time in a TDM (Time Division Multi- 
plex) scheme. 

[0004] This type of DVD is capable of an "angle re- 
production", which records a plurality of video informa- 
tions relating to a scene or image (hereinafter referred 
to as an "angle" as appropriate) viewed from a plurality 
of viewpoints onto a same disc, and reproduces an an- 
gle desired to watch by a user. For this, according to this 
type of DVD, a plurality of video informations corre- 



sponding to each angle are interleaved with each other 
by unit of interleaved unit (ILVU). In a navigation packet 
(NV_PCK) disposed at head of a video object unit (VO- 
BU) composing each interleaved unit, an angle informa- 
5 tion (SML_AGLI) indicating a size and an address of an 
interleaved unit to be reproduced nexl for each angle is 
stored. 

Disclosure of Invention 

10 

[0005] In the aforementioned DVD, an address map 
(VTS_VOBU_ADMAPI), in which address information 
about a video object unit (VOBU) is stored, is used to 
access the video information. Therefore, even if a repro- 

15 duction entry is in an interleaved block, an access is 
made to a head of the interleaved unit, so that the video 
information in the interleaved unit is reproduced after a 
navigation packet is reproduced. 
[0006] However, in a record format for a large volume 

20 high density optical disc under development of the 
present applicant, a time map (referred to as an "ES ad- 
dress information" in the present embodiment), in which 
a packet number corresponding to each display start 
time is stored, is used to access the video information. 

25 Therefore, if a reproduction entry is in an interleaved 
unit, an access is made to a mid of the interleaved unit, 
so that the vide information is reproduced without repro- 
ducing a navigation packet. This makes it unknown 
which interleaved unit is to be reproduced next. As a 

30 result, it is difficult, from a technical viewpoint, to perform 
an angle switching "seamlessly" without discontinuity of 
the video information (herein referred to as a "seamless 
angle reproduction" as appropriate). 
[0007] Additionally, if an angle reproduction is per- 

35 formed by using an interleaved unit, a "jump" processing 
to jump or skip reading the interleaved unit is enforced 
to a DVD player. For this, a packet of an audio stream 
(i.e. audio packet) corresponding to a video stream, 
which composes contents such as a movie, needs to be 

40 duplicated or replicated and disposed for every inter- 
leaved unit. As a result, the authoring operation be- 
comes complicated, which is a technical problem. 
[0008] The present invention has been accomplished 
in view of the above problems for example. It is therefore 

45 an object of the present invention to provide an informa- 
tion record medium, an information record apparatus 
and method, an information reproduction apparatus and 
method, an information record reproductionrecord re- 
production apparatus and method, a computer program 

50 for a record or reproduction control, and a data structure 
including a control signal, which enable a seamless an- 
gle switching among a plurality of video streams or video 
streams composing a TS (transport stream) without us- 
ing the interleaved unit for example. 

55 [0009] The above object of the present invention is 
achieved by an information record medium onto which 
a whole stream including a plurality of partial streams 
each comprising a series of content information is multi- 
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recorded by a un it of a packet that is a physically acces- 
sible unit, said medium comprising: an object data file 
for storing objec: data comprising a plurality of packets 
each storing a p ece of the content information and be- 
ing multiplexed by the unit of the packet; and an object 
information file for storing association definition informa- 
tion to define a relationship between multiplexed pack- 
ets and the plurality of partial streams, as reproduction 
control information to control a reproduction of said ob- 
ject data file, wherein the plurality of partial streams in- 
clude a plurality of video streams comprising a plurality 
of angle video informations corresponding to a plurality 
of viewpoints, each of the plurality of angle video infor- 
mations comprises an assembly of minimum image 
units, which are individually reproducible and defined by 
a predetermined standard, each of the minimum image 
units is divided and stored into the packets in said object 
data file, and in the object data file, a switch unit as a 
logical section for an angle switching on a reproduction 
time scale is defined such that the plurality of packets 
for dividing and storing a same minimum image unit 
does not extend over a boundary of the switch unit, and 
such that a minimum image unit reproducible without us- 
ing another minimum image unit belonging to an anterior 
switch unit extending over the boundary of the switch 
unit is arranged as a first minimum image unit of the 
switch unit. 

[001 0] According to the information record medium of 
the invention, the object data file stores object data con- 
sisting of a plurality of packets each storing pieces of 
the content informations. Usually, the object data is a 
unit logically accessible by the information reproduction 
apparatus. The content information includes audio in- 
formation (e.g. audio sound of a movie and the like) and 
sub-picture information (e.g. caption of a movie and the 
like), in addition to a plurality of video information. The 
object information file stores relation definition informa- 
tion (e.g. an ES map table and the like, as mentioned 
later) including information indicating a packet corre- 
sponding to each display starttime, forcach of a plurality 
of video information. Therefore, at the reproduction of 
the information record medium, the object data is re- 
corded separately onto the information record medium 
for example. For example, they are reproduced in a pre- 
determined sequence, according to reproduction se- 
quence information such as play list information and the 
like stored in a reproduction sequence information file 
such as play list nformation file. In this case, object data 
relating to a desired stream among a plurality of partial 
streams are selectively reproduced, according to the re- 
lation definition information such as an ES map table. 
[0011] A plurality of partial streams reproduced selec- 
tively as such include a plurality of video streams con- 
sisting of a plurality of angle video information corre- 
sponding to a pi jrality of viewpoints. Each of a plurality 
of angle video information is made of a collection of min- 
imum video units each reproducible alone and defined 
by a predetermined standard, such as GOPs based on 



a MPEG2 standard. 

[0012] Each of minimum video units such as GOPs is 
divided into packets and stored in the object data file. 
More specifically, one I picture (Intra-coded picture) 
5 composing the GOP for example is divided into a plu- 
rality of packets and stored. Also one P picture (Predic- 
Live-coded picture) is divided into a plurality of packets 
and stored. Also one B picture (Bidirectionally predic- 
tive-coded picture) is divided into a plurality of packets 
and stored. For example, one GOP is made of a few to 
a few tens of pictures, depending on the video contents, 
and thereby is divided as a whole into a plurality of pack- 
ets to be stored. 

[0013] Particularly in this invention, a switch unit is de- 
fined as a logical section for an angle switching on a 
reproduction time scale or axis in the object data file. 
Herein, a plurality of packets for dividing and storing the 
same minimum video unit is defined not to extend over 
a boundary of the switch unit. For example, packets be- 
longing to the same GOP exist in the same switch unit. 
Furthermore, the minimum video unit reproducible with- 
out the aid of the minimum video unit belonging to an 
anterior switch unit extending over the boundary of the 
switch unit is defined to be arranged as a first minimum 
video unit of the switch unit. For example, a first GOP 
of the switch unit starts from an I picture, and reproduc- 
ible without any of I, P and B picture belonging to another 
GOP of the anterior switch unit. 

[0014] Therefore, when an angle switching is per- 
formed during the reproduction of the information record 
medium, once an operational command for an angle 
switching is issued by a user operation via a remote con- 
troller, control panel and the like, the video stream to be 
reproduced is not switched instantly but switched after 
the reproduction until the boundary of the switch unit is 
completed as a logical section for an angle switching. 
Then, a switch unit #i+1 (i=1 , 2, 3, ...) to be reproduced 
next to the switch unit #i whose reproduction is complet- 
ed is reproducible without minimum video units whose 
first unit belongs to the switch unit #i. Furthermore, a 
plurality of packets for dividing and storing the same 
minimum video unit does not extend over the boundary 
between the switch units #i and #i+1 . Therefore, follow- 
ing the completion of the reproduction of the switch unit 
#i+1 , the switch unit #i+1 can be reproduced appropri- 
ately and sequentially from a packet to be firstly repro- 
duced. That is, by performing an angle switching from 
the switch unit #i to the switch unit at the boundary 
of the switch unit, while angle video information for rel- 
atively short time can be reproduced via a buffer for a 
seamless reproduction, a seamless angle reproduction 
can be easily achieved. In order to shorten a response 
time for a switching during such a seamless angle re- 
production, it is sufficientto shorten a length of the afore- 
mentioned switch unit. In practice, the length is prefer- 
ably within 1 .5 seconds. 

[001 5] As a result, according to the present invention , 
a seamless angle switching or a seamless angle repro- 
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duction can be achieved, without the aid of an inter- 
leaved unit. 

[0016] For example, a transfer rate of an optical disc 
whose recording density and recording speed are re- 
cently in progress may be expected as an order of 5 
32Mbps. Therefore, if a transfer rale of one video stream 
is 5Mbps, a switching of 5 to 6 angles can be achieved 
seamlessly and sufficiently with the aid of the informa- 
tion record medium of the invention. Alternatively, if a 
transfer rate of one video stream is 1 0Mbps, a switching 
of 2 to 3 angles can be achieved seamlessly and suffi- 
ciently with the aid of the information record medium of 
the invention. 

[001 7] The "angle switching" according to the present 
invention indicates not only an angle switching in a nar- 
row meaning among a plurality of videos providing one 
scene from a different angles, but also an angle switch- 
ing in a broad meaning among a plurality of video infor- 
mation having or not having a special relationship to 
each other. In any case, the effect of the present inven- 
tion is obtained, insofar as a switching among a plurality 
of video information needs to be seamless or speedy. 
[0018] A length (data amount) of the switch unit cor- 
responds to a length of a minimum video unit such as a 
GOP when it is shortest, for example a few tenth sec- 
onds to a few seconds as the reproduction time. Then, 
the length of the switch unit may vary depending on the 
contents of the content information (e.g. motion extent 
of a motion picture indicated by the video information). 
Alternatively, it may be fixed. 

[0019] Incidentally, various information stored in the 
reproduction sequence information file or the object in- 
formation file according to the present invention is pref- 
erably not multiplexed by the unit of the packet on the 
information record medium, different from a case of the 
object data file. Therefore, on the basis of the reproduc- 
tion control information orthe reproduction sequence in- 
formation, the information reproduction apparatus can 
reproduce the object data. A packet address according 
to the present invention may be a physical address, but 
typically a logic address. An actual physical address is 
defined uniquely from a logic address, under control of 
the file system. 

[0020] In an aspect of the information record appara- 
tus according to the present invention, the minimum im- 
age unit is a GOP (Group of Picture) based on a MPEG 
(Moving Picture Experts Group) standard. 
[0021 ] According to this aspect, a plurality of packets 
for dividing and storing the same GOP does not extend 
over the boundary of the switch unit. Furthermore, a 
GOP reproducible without the aid of a GOP belonging 
to an anterior switch unit extending over the boundary 
is arranged at the head of the switch unit. Therefore, a 
seamless angle reproduction can- be achieved without 
the aid of an interleave. Incidentally, although a GOP is 
typically standardized by "MPEG2" standard, it may be 
based on another MPEG standard other than MPEG2. 
[0022] In anotheraspect of the information record me- 



dium according to the present invention, the switch unit 
is defined by position information, the position informa- 
tion indicating a head address of the switch unit. 
[0023] According to this aspect, the seamless angle 
switching is achieved, by performing the angle switching 
at the boundary of the switch unit, on the basis of the 
position information which indicates the head address 
of the switch unit, at the reproduction of the information 
record medium. 

[0024] Incidentally, the switch unit may be defined by 
position information which indicates a rear-most ad- 
dress of the switch unit. This also allows the boundary 
of the switch unit to be identified on the reproduction. 
[0025] In this aspect, the position information may be 
stored for each switch unit, in a switch unit address table 
constructed in the object information file. 
[0026] In this arrangement, the position information 
which indicates the head of the switch address can be 
obtained for each switch unit by firstly reproducing the 
object information file and then referring to the switch 
unit address, in order to reproduce the information 
record medium. According to this, it is possible to per- 
form the seamless angle switching relatively efficiently. 
[0027] In this aspect, the position information may be 
stored for each switch unit, in a navigation packet form- 
ing a part of the partial streams in the object data file. 
[0028] In this arrangement, the position information 
which indicates the head of the switch address can be 
obtained for each switch unit, by referring to the naviga- 
tion packet forming a part of the video stream relating 
to the angle video information or the partial stream re- 
lating to another control information, before or after the 
reproduction of the angle video information, in order to 
reproduce the information record medium. According to 
this, it is possible to perform the seamless angle switch- 
ing relatively efficiently. 

[0029] Further in this case, the position information as 
for anterior n (n is natural number equal to or more than 
1) switch units and posterior m (m is natural number 
equal to or more than 1) switch units, with respect to a 
switch unit to which the navigation packet is belonged 
as a standard, is stored in the navigation packet. 
[0030] In this arrangement, the position information 
which indicates the head of the switch address, with re- 
gard to the n-units-anterior or m-units-posterior switch 
unit relative to the switch unit to which the navigation 
packet is belonged, by referring to the navigation packet 
before or after the reproduction of the angle video infor- 
mation. In this case, controlling or adjusting the number 
of units, such as the "n-units" or the "m-units" makes it 
possible to selectively obtain the position information 
having a strong relationship with the presently repro- 
duced switch unit, while the increase of the data amount 
of each navigation packet is avoided. Therefore, it is 
possible to perform the seamless angle switching effi- 
ciently. 

[0031] In an aspect of such a navigation packet, the 
navigation packet may be arranged as a head packet of 
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the switch unit. 

[0032] In this arrangement, the navigation packet is 
firstly reproduced, in orderto reproduce the switch unit. 
Therefore, it is possible to selectively obtain the position 
information having a strong relationship with the pres- 
ently reproduced switch unit, via the navigation packet. 
Therefore, it is possible to perform the seamless angle 
switching very efficiently. 

[0033] In an aspect of such position information, the 
position informal ion may be a serial number of the pack- 
ets or a PTS (Presentation Time Stamp). 
[0034] In this arrangement, the head address of the 
switch unit can be identified, for example by the serial 
number of packets sequentially assigned within various 
ranges such as within the object file or within the title, 
or by the PTS on the reproduction time scale. 
[0035] In another aspect of the information record me- 
dium according to the present invention, the association 
definition information has table information, the table in- 
formation indicating, for each partial stream : packet 
identification numbers assigned specifically to a plurality 
of packets multiplexed at a same time. 
[0036] In this aspect, in accordance with the table in- 
formation in the association definition information, for 
example, on the basis of a packet identification number 
specific to each partial stream, it is possible to reproduce 
packets relating only to a desired partial stream. Then, 
forthe angle swi:ching ; it is possibleto perform the angle 
switching by switching from a process of reproducing 
sequentially packets to which packet identification num- 
bers specific to the video stream relating to one angle 
video information are assigned, to a process of repro- 
ducing sequentially packets to which packet identifica- 
tion numbers specific to the video stream relating to an- 
other angle vid'30 information are assigned. Further- 
more, since such a switching is performed atthe bound- 
ary of the switch unit, it is performed as a seamless an- 
gle switching. 

[0037] In another aspect of the information record me- 
dium according to the present invention, the medium fur- 
ther comprises a reproduction sequence file for storing 
reproduction sequence information to define a repro- 
duction sequence of the object data. 
[0038] Accorcing to this aspect, the object data stored 
in the object dale file is reproduced in the reproduction 
sequence or reproduction procedure defined by the re- 
production sequence information (e.g. play list informa- 
tion) stored in the reproduction sequence information 
file. Then, it is possible to reproduce relatively efficiently 
the contents exactly as intended by the contents maker. 
[0039] The above object of the present invention is 
achieved by an information record apparatus for multi- 
recording a whole stream including a plurality of partial 
streams each comprising a series of content information 
by a unit of a packet that is a physically accessible unit, 
onto an information record medium, said apparatus 
comprising: a first record device for recording an object 
data file, the object data file storing object data compris- 



ing a plurality of packets each storing a piece of the con- 
tent information and being multiplexed by the unit of the 
packet; and a second record device for recording an ob- 
ject information file, the object information file storing as- 

5 sociation definition information to define a relationship 
between multiplexed packets and the plurality of partial 
streams, as reproduction control information to control 
a reproduction of said object data file, wherein the plu- 
rality of partial streams include a plurality of video 

io streams comprising a plurality of angle video informa- 
tions corresponding to a plurality of viewpoints, each of 
the plurality of angle video informations comprises an 
assembly of minimum image units, which are individu- 
ally reproducible and defined by a predetermined stand- 

15 ard, each of the minimum image units is divided and 
stored into the packets in said object data file, and in the 
object data file, a switch unit as a logical section for an 
angle switching on a reproduction time scale is defined 
such that the plurality of packets for dividing and storing 

20 a same minimum image unit does not extend over a 
boundary of the switch unit, and such that a minimum 
image unit reproducible without using another minimum 
image unit belonging to an anterior switch unit extending 
over the boundary of the switch unit is arranged as a 

25 first minimum image unit of the switch unit. 

[0040] According to the information record apparatus 
of the invention, the first record device, such as a con- 
troller, encoder, TS object generator (mentioned later), 
optical pickup or cutting device, records the aforemen- 

30 tioned object data file according to the present invention , 
onto the information record medium, such as a DVD and 
the like. The second record device, such as a controller, 
encoder, optical pickup or cutting device, records the 
aforementioned object information file according to the 

35 present invention, onto the information record medium, 
such as a DVD and the like. 

[0041] Therefore, the information record medium ac- 
cording to the present invention as mentioned above (in- 
cluding various aspects thereof) can be recorded rela- 

40 tively efficiently 

[0042] Incidentally, the information record apparatus 
according to the present invention may also take various 
aspects, corresponding to aforementioned various as- 
pects of the information record medium according to the 

^5 present invention. 

[0043] The above object of the present invention is 
achieved by an information record method of multi-re- 
cording a whole stream including a plurality of partial 
streams each comprising a series of content information 

50 by a unit of a packet that is a physically accessible unit, 
onto an information record medium, said method com- 
prising: afirst record process of recording an object data 
file, the object data file storing object data comprising a 
plurality of packets each storing a piece of the content 

55 information being multiplexed by the unit of the packet; 
and a second record process of recording an object in- 
formation file, the object information file storing associ- 
ation definition information to define a relationship be- 
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tween multiplexed packets and the plurality of partial 
streams, as reproduction control information to control 
a reproduction of said object data file, wherein the plu- 
rality of partial streams include a plurality of video 
streams comprising a plurality of angle video informa- 
tions corresponding to a plurality of viewpoints, each of 
the plurality of angle video informations comprises an 
assembly of minimum image units, which are individu- 
ally reproducible and defined by a predetermined stand- 
ard, each of the minimum image units is divided and 
stored into the packets in said object data file, and in the 
object data file, a switch unit as a logical section for an 
angle switching on a reproduction time scale is defined 
such that the plurality of packets for dividing and storing 
a same minimum image unit does not extend over a 
boundary of the switch unit, and such that a minimum 
image unit reproducible without using another minimum 
image unit belonging to an anterior switch unit extending 
over the boundary of the switch unit is arranged as a 
first minimum image unit of the switch unit. 
[0044] According to the information record method of 
the invention, the first record process records the afore- 
mentioned object data file according to the present in- 
vention and the second record process records the 
aforementioned object information file according to the 
present invention, on the information record medium 
such as a DVD or the like, with the aid of the controller, 
encoder, TS object generator (mentioned later), optical 
pickup or cutting device. 

[0045] Therefore, the information record medium ac- 
cording to the present invention as mentioned above (in- 
cluding various aspects thereof) can be recorded rela- 
tively efficiently. 

[0046] Incidentally, the information record method ac- 
cording to the present invention may also take various 
aspects, corresponding to aforementioned various as- 
pects of the information record medium according to the 
present invention. 

[0047] The above object of the present invention is 
achieved by an information reproduction apparatus for 
reproducing the aforementioned information record me- 
dium (including various aspects), the apparatus com- 
prising: a reproduction device for reproducing the object 
data file and the object information file; an input device 
for inputting externally an instruction for an angle switch- 
ing; a control device for controlling the reproduction de- 
vice to reproduce a video stream relating to one angle 
video information in the object data file, on the basis of 
the association definition information included in the ob- 
ject information file reproduced by the reproduction de- 
vice, and to switch from a reproduction of a video stream 
relating to said one angle video information to a repro- 
duction of a video stream relating to another angle video 
information, at a boundary of the switch unit, in accord- 
ance with the instruction for the angle switching inputted 
via the input device. 

[0048] According to the information reproduction ap- 
paratus of the invention, the reproduction device, such 



as a decoder, demultiplexer, optical pickup, can repro- 
duce the object data file and the object information file. 
The input device, such as a remote controller, a button, 
key orswitch on a control panel, can input the instruction 
5 for the angle switching, externally. The control device, 
such as a controller, controls the reproduction device to 
reproduce the video stream relating to one angle video 
information , on the basis of the association definition in- 
formation. Once the instruction for the angle switching 
to is inputted via the input device during the reproduction, 
the control device is controlled to switch from the repro- 
duction of the video stream relating to said one angle 
video information to a reproduction of the video stream 
relating to another angle video information, in response 
15 to this instruction for the angle switching. Particularly, 
this switching is performed at the boundary of the switch 
unit. 

[0049] Therefore, the information record medium ac- 
cording to the present invention as mentioned above (in- 
cluding various aspects thereof) can be reproduced rel- 
atively efficiently. 

[0050] Incidentally, the information reproduction ap- 
paratus according to the present invention may also 
take various aspects ; corresponding to the aforemen- 
tioned various aspects of the information record medium 
according to the present invention. 
[0051] The above object of the present invention is 
achieved by an information reproduction method of re- 
producing the aforementioned information record medi- 
um (including various aspects) and implemented by an 
information reproduction apparatus having (i) a repro- 
duction device for reproducing the object data file and 
the object information file and (ii) an input device for in- 
putting externally an instruction for an angle switching, 
the method comprising: a first control process of con- 
trolling the reproduction device to reproduce a video 
stream relating to one angle video information in the ob- 
ject data file, on the basis of the association definition 
information included in the object information file repro- 
duced by the reproduction device, and a second control 
process of controlling the reproduction device to switch 
from a reproduction of a video stream relating to said 
one angle video information to a reproduction of a video 
stream relating to another angle video information, at a 
boundary of the switch unit, in accordance with the in- 
struction for the angle switching inputted via the input 
device. 

[0052] According to the information reproduction 
method of the invention, the first control process con- 
trols, with the aid of a controller or the like for example, 
the reproduction device, such as the decoder, demulti- 
plexer, optical pickup, to reproduce the video stream re- 
lating to one angle video information, on the basis of the 
association definition. Once the instruction for the angle 
switching is inputted via the input device, such as the 
remote controller, the button, key orswitch on the control 
panel, during the reproduction, the second control proc- 
ess, controls the reproduction device to switch from the 



25 



30 



35 



40 



45 



50 



6 



BNSDOCID: <EP 1 55581 8A1_I_> 



11 



EP1 555 818 A1 



12 



reproduction of the video stream relating to said one an- 
gle video information to a reproduction of the video 
stream relating to another angle video information, in re- 
sponse to the instruction for the angle switching. Partic- 
ularly, this switching is performed at the boundary of the 
switch unit. 

[0053] Therefore, the information record medium ac- 
cording to the present invention as mentioned above (in- 
cluding various aspects thereof) can be reproduced rel- 
atively efficiently. 

[0054] Incidentally, the information reproduction 
method according to the present invention may also 
take various aspects, corresponding to aforementioned 
various aspects of the information record medium ac- 
cording to the present invention. 

[0055] The above object of the present invention is 
achieved by an nformation record reproduction appa- 
ratus for multi-recording and reproducing a whole 
stream including a plurality of partial streams each com- 
prising a series of content informations by a unit of a 
packet that is a physically accessible unit, onto an infor- 
mation record medium, the apparatus comprising: the 
aforementioned information record apparatus and the 
aforementioned information reproduction apparatus. 
[0056] According to the information record reproduc- 
tion apparatus of the invention, since it has both function 
of the aforementioned information record apparatus and 
information reproduction apparatus according to the 
present invention, it can record or reproduce the afore- 
mentioned information record medium according to the 
present invention (including various aspects) relatively 
efficiently. 

[0057] Incidentally, the information record reproduc- 
tion apparatus according to the present invention may 
also take various aspects, corresponding to aforemen- 
tioned various aspects of the information record medium 
according to the present invention. 
[0058] The above object of the present invention is 
achieved by an information record reproduction method 
of multi-recording and reproducing a whole stream in- 
cluding a plurality of partial streams each comprising a 
series of content informations by the unit of the packet 
that is a physically accessible unit, onto an information 
record medium and implemented by an information 
record reproduction apparatus having (i) a reproduction 
device for reproducing the object data file and the object 
information file and (ii) an input device for inputting ex- 
ternally an instruction for an angle switching, the method 
comprising: the aforementioned information record 
method according to the present invention and the 
aforementioned information reproduction method ac- 
cording to the present invention. 

[0059] According to the information record reproduc- 
tion method of the invention, since it has both of the in- 
formation recorc method of the invention and the infor- 
mation reproduction method of the invention, which are 
mentioned abova, it is possible to record and reproduce 
the information record medium of the invention (includ- 



ing various aspects), which is mentioned above, rela- 
tively efficiently. 

[0060] Incidentally, the information reproduction 
method according to the present invention may also 
5 take various aspects, corresponding to aforementioned 
various aspects of the information record medium ac- 
cording to the present invention. 

[0061] The above object of the present invention is 
achieved by a computer program for a record control to 

10 control a computer disposed at the aforementioned in- 
formation record apparatus according to the present in- 
vention (including various aspects), the program making 
the computer function as at least a part of the first record 
device and the second record device. 

15 [0062] According to the computer program for the 
record control of the invention, the aforementioned in- 
formation record apparatus of the invention may be em- 
bodied relatively easily, by reading and running the com- 
puter program from a record medium, such as a ROM, 

20 a CD-ROM, a DVD-ROM, a hard disk and so on, storing 
the computer program therein/thereon, or by download- 
ing the computer program to the computer via the com- 
munication device and running it. 
[0063] Incidentally, the computer program for the 

25 record control may also take various aspects, corre- 
sponding to aforementioned various aspects of the in- 
formation record medium according to the present in- 
vention. 

[0064] The above object of the present invention is 

30 achieved by a computer program for a reproduction con- 
trol to control a computer disposed at the information 
reproduction apparatus according to the present inven- 
tion (including various aspects), the program making the 
computer function as at least a part of the reproduction 

35 device, the input device and the control device. 

[0065] According to the computer program for the re- 
production control of the invention, the aforementioned 
information record apparatus of the invention may be 
embodied relatively easily, by reading and running the 

40 computer program from a record medium, such as a 
ROM, a CD-ROM, a DVD-ROM, a hard disk and so on, 
storing the computer program thereinAhereon, or by 
downloading the computer program to the computer via 
the communication device and running it. 

45 [0066] Incidentally, the computer program for the re- 
production control may also take various aspects, cor- 
responding to aforementioned various aspects of the in- 
formation record medium according to the present in- 
vention. 

50 [0067] The above object of the present invention is 
achieved by a computer program for a record reproduc- 
tion control to control a computer disposed at the infor- 
mation record reproduction apparatus according to the 
present invention (including various aspects), the pro- 

55 gram making the computer function as at least a part of 
the first record device, the second record device, the re- 
production device, the input device and the control de- 
vice. 
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[0068] According to the computer program for the 
record reproduction control of the invention, the afore- 
mentioned information record apparatus of the invention 
may be embodied relatively easily, by reading and run- 
ning the computer program from a record medium, such 
as a ROM, a CD-ROM, a DVD-ROM, a hard disk and 
so on, storing the computer program therein/thereon, or 
by downloading the computer program to the computer 
via the communication device and running it. 
[0069] Incidentally, the computer program for the 
record reproduction control may also take various as- 
pects, corresponding to aforementioned various as- 
pects of the information record medium according to the 
present invention. 

[0070] The above object of the present invention is 
achieved by a data structure including a control signal, 
wherein a whole stream including a plurality of partial 
streams each comprising a series of content information 
is multi- recorded by-a unit of a packetthat is a physically 
accessible unit, said structure comprising: an object da- 
ta file for storing object data comprising a plurality of 
packets each storing a piece of the content information 
and being multiplexed by the unit of the packet; and an 
object information file for storing association definition 
information to define a relationship between multiplexed 
packets and the plurality of partial streams, as reproduc- 
tion control information to control a reproduction of said 
object data file, wherein the plurality of partial streams 
include a plurality of video streams comprising a plurality 
of angle video informations corresponding to a plurality 
of viewpoints, each of the plurality of angle video infor- 
mations comprises an assembly of minimum image 
units, which are individually reproducible and defined 
byon the basis of a predetermined standard and repro- 
ducible independently, each of the minimum image units 
is divided and stored into the packets in said object data 
file, and in the object data file, a switch unit as a logical 
section for an angle switching on a reproduction time 
scale is defined so such that the plurality of packets for 
dividing and storing the divided minimum image unit 
pieces obtained by dividing a same minimum image unit 
does not extend over a boundary of the switch unit, and 
such that a minimum image unit reproducible without us- 
ing another minimum image unit belonging to an anterior 
switch unit extending over the boundary of-the switch 
unit is arranged as a first minimum image unit of the 
switch unit. 

[0071] According to the data structure including the 
control signal of the invention, it is possible to perform 
the seamless angle switching or the seamless angle re- 
production, without using the interleaved unit, similarly 
to the case of the information record medium of the in- 
vention mentioned above. 

[0072] Incidentally, the data structure including the 
control signal according to the present invention may al- 
so take various aspects, corresponding to aforemen- 
tioned various aspects of the information record medium 
according to the present invention. 



[0073] The above object of the present invention is 
achieved by a computer program product for a record 
control in a computer-readable medium for tangibly em- 
bodying a program of instructions executable by a com- 
5 puter disposed at the aforementioned information 
record apparatus according to the present invention (in- 
cluding various aspects), the program making the com- 
puterfunction as at least a part of the first record device 
and the second record device. 
10 [0074] The above object of the present invention is 
achieved by a computer program product for a repro- 
duction control in a computer-readable medium for tan- 
gibly embodying a program of instructions executable 
by a computer disposed at the information reproduction 
15 apparatus according to the present invention (including 
various aspects), the program making the computer 
function as at least a part of the reproduction device, the 
input device and the control device. 
[0075] The above object of the present invention is 
20 achieved by a computer program product for a record 
reproduction control in a computer-readable medium for 
tangibly embodying a program of instructions executa- 
ble by a computer disposed at the information record 
reproduction apparatus according to the present inven- 
ts tion (including various aspects), the program making the 
computer function as at least a part of the first record 
device, the second record device, the reproduction de- 
vice, the input device and the control device. 
[0076] According to the computer program product for 
30 the record control, the reproduction control, or the 
record reproduction control of the invention, at least a 
part of the first record device, the second record device, 
the reproduction device, the input device and the control 
device according to the present invention mentioned 
35 above may be embodied relatively easily, by reading 
and running the computer program product from a 
record medium, such as a ROM, a CD-ROM, a 
DVD-ROM, a hard disk and so on, storing the computer 
program therein/thereon , or by downloading the compu- 
40 ter program product to the computer via the communi- 
cation device and running it. More specifically, the com- 
puter program product may be made of computer read- 
able codes (or computer readable commands) to make 
the computer function as at least a part of the first record 
45 device, the second record device, the reproduction de- 
vice, the input device and the control device. 
[0077] These effects and other advantages of the 
present invention become more apparent from the fol- 
lowing embodiments and examples. 

50 

Brief Description of Drawings 
[0078] 

55 FIG. 1 illustrates ; in its upper part, a general plan 
view of an optical disc as an embodiment of the in- 
formation record medium of the present invention; 
and illustrates, in its lower part, a schematic con- 
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ceptual diagram of an area structure in a radius di- 
rection corresponding to the general plan view in 
the upper part. 

FIG. 2 illustrates a schematic conceptual diagram 
(FIG. 2(a)) of a conventional program stream of 5 
MPEG2; a schematic conceptual diagram (FIG. 2 
(b)) of a transport stream of MPEG2 used in the em- 
bodiment; and a schematic conceptual diagram 
(FIG. 2 (c)) of a program stream of MPEG2 used in 
the embodiment. 10 
FIG. 3 is a diagram schematically illustrating a data 
structure recorded on the optical disc in the embod- 
iment. 

FIG. 4 is a conceptual diagram hierarchically illus- 
trating a detail of a data structure in each title shown 15 
in FIG. 3. 

FIG. 5 is a conceptual diagram hierarchically illus- 
trating a detail of a data structure in each play list 
set shown in FIG. 3 

FIG. 6 is a conceptual diagram schematically illus- 20 
trating a detail of a data structure in each play list 
set shown in FIG. 3. 

FIG. 7 is a conceptual diagram schematically illus- 
trating a detail of a data structure of each item 
shown in FIG. 6. 25 
FIG. 8 is a conceptual diagram schematically illus- 
trating a logic structure of data in each title element 
shown in FIG. 4. 

FIG. 9 is a conceptual view schematically illustrat- 
ing a logic structure of data in each title element 30 
shown in FIG. 4, in a case that each play list set is 
composed of one play list. 

FIG. 1 0 is a conceptual view schematically illustrat- 
ing a detail of a data structure in each object shown 
in FIG. 3. 35 
FIG. 11 is a view schematically illustrating a situa- 
tion that an elementary stream for a program #1 , 
shown in the upper column, and an elementary 
stream for a program #2, shown in the middle col- 
umn, are multiplexed to form a transport stream for 40 
these two programs, on the basis of a time scale in 
a horizontal direction. 

FIG. 12 is a conceptual view conceptually illustrat- 
ing an image of TS packets multiplexed in one 
transport stream in the embodiment, as a packet ar- 45 
rangement based on the time scale. 
FIG. 13 is a view schematically illustrating a logic 
structure of data on an optical disc in the embodi- 
ment, focusing on development from a logic hierar- 
chy to an object hierarchy or an entity hierarchy. so 
FIG. 14 is a block diagram schematically illustrating 
an information record reproduction apparatus in the 
embodimenl. 

FIG. 15 is a flow chart indicating a recording oper- 
ation (part 1) of the information record reproduction 55 
apparatus ir the embodiment. 
FIG. 1 6 is a flow chart indicating a recording oper- 
ation (part 2) of the information record reproduction 



apparatus in the embodiment. 
FIG. 1 7 is a flow chart indicating a recording oper- 
ation (part 3) of the information record reproduction 
apparatus in the embodiment. 
FIG. 1 8 is a flow chart indicating a recording oper- 
ation (part 

4) of the information record reproduction apparatus 
in the embodiment. 

FIG. 1 9 is a flow chart indicating a reproduction op- 
eration of the information record reproduction ap- 
paratus in the embodiment. 

FIG. 20 is a conceptual diagram indicating a data 
structure of a GOP employed in the embodiment. 
FIG. 21 is a conceptual diagram schematically illus- 
trating a seamless angle reproduction with the aid 
of an interleave, in a comparative example. 
FIG. 22 is a conceptual diagram schematically illus- 
trating a seamless angle reproduction with the aid 
of switch unit, in the embodiment. 
FIG . 23 is a conceptual diagram indicating a specific 
example of a data structure of a switch unit in the 
embodiment. 

FIG. 24 is a conceptual diagram indicating a data 
structure in an item definition table allowing an an- 
gle reproduction, in the specific example of FIG. 23. 
FIG. 25 is a conceptual diagram indicating a data 
structure of an object information file including an 
AU table, an ES map table and a switch unit address 
table, for allowing an angle reproduction, in the spe- 
cific example of FIG. 23. 

FIG. 26 is a conceptual diagram indicating a funda- 
mental data structure of address information in a 
switch unit. 

FIG. 27 is a conceptual diagram indicating a specific 
example of a data structure of the address informa- 
tion of the switch unit, in the specific example of FIG. 
23. 

FIG. 28 is a flow chart indicating an object repro- 
duction process including an angle switching in the 
embodiment. 

FIG. 29 is a view conceptually illustrating a general 
flow of an access during a reproduction in the em- 
bodiment, showing in association with a logic struc- 
ture of an optical disc. 

FIG. 30 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a title information set in the embodiment. 
FIG. 31 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a disc header in the embodiment. 
FIG. 32 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of title information in the embodiment. 
FIG. 33 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a play list set in the embodiment. 
FIG. 34 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
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of a play list in the embodiment. 
FIG. 35 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of a play list element in the embodiment. 
FIG. 36 is a conceptual diagram schematically illus- 
trating a hierarchical structure in a specific example 
of an item definition table in the embodiment. 

Best Mode for Carrying Out the Invention 

(Information Record Medium) 

[0079] The information record medium of the present 
invention is discussed, with reference to its embodi- 
ments, as well as FIG. 1 to FIG. 13. In these embodi- 
ments, the information record medium of the present in- 
vention is applied to an optical disc capable of recording 
(writing) and reproducing (reading). 
[0080] Firstly, with reference to FIG. 1 , a fundamental 
structure of the optical disc in an embodiment is dis- 
cussed. FIG. 1 illustrates, in its upper part, a general 
plan view of the optical disc structure having a plurality 
of areas, and illustrates conceptually, in its lower part, 
an area structure in the radius direction corresponding 
to the upper part. 

[0081] As shown in FIG. 1, the optical disc 100 may 
be recorded by various record methods, such as a mag- 
neto-optical method, a phase change method, capable 
of recording (writing) only once or a plurality of times. 
Similarly to DVDs, the optical disc 1 00 has a lead-in area 
1 04, a data area 1 06 and a lead-out area 1 08, from the 
inner circumference around a center hole 1 02 to the out- 
er circumference, on the record surface of the disc body 
measuring about 12 cm in diameter. In each area, 
groove tracks and iand tracks may be alternately ar- 
ranged, concentrically or spirally around the center hole 
102. The groove tracks may be wobbled. Furthermore, 
pre-pits may be formed on one or both of these tracks. 
Incidentally, the present invention is not exclusively lim- 
ited to the optical-disc having three areas mentioned 
above. 

[0082] Next, with reference to FIG. 2, the structures 
of the transport stream (TS) and the program stream 
(PS) to be recorded onto the optical disc in the embod- 
iment are discussed. FIG. 2 (a) schematically illustrates 
a MPEG2 program stream of a conventional DVD for a 
comparison, FIG. 2 (b) schematically illustrates a 
MPEG2 transport stream (TS) structure. Furthermore, 
FIG. 2(c) schematically illustrates a MPEG2 program 
stream structure in the present invention. 
[0083] In FIG. 2(a), one program stream to be record- 
ed in the conventional DVD includes only one video 
stream for video data as main picture information, along 
the time axis t ; and further includes up to 8 audio 
streams of audio data as audio information, up to 32 
sub-picture streams for sub-picture data as sub-picture 
information. That is, the video data to be multiplexed at 
an arbitrary time point tx relates to only one video 



stream. For example, a plurality of video stream corre- 
sponding to a plurality of TV programs or a plurality of 
movies can not be included at the same time in the pro- 
gram stream. It is not possible to multiplex a plurality of 

5 TV programs and transfer or record them, in a program 
stream format of a DVD having only one video stream, 
because at least one video stream is required for each 
TV program, in order to transfer or record the multi- 
plexed TV program or the like involving a video image. 

10 [0084] In FIG. 2(b), one transport stream (TS) to be 
recorded in the optical disc 100 of the present invention 
includes a plurality of video streams as elementary 
streams (ES) for video data as main picture information, 
and further includes a plurality of audio streams as ele- 

15 mentary streams (ES) for audio data as audio informa- 
tion and a plurality of sub-picture streams as elementary 
streams (ES) for sub-picture as sub-picture information. 
That is, the video data to be multiplexed at an arbitrary 
time point tx relates to a plurality of video streams. For 

20 example, a plurality of video streams that may corre- 
spond to a plurality of TV programs or a plurality of mov- 
ies can be included at the same time in the transport 
stream. Thus, it is possible to multiplex a plurality of TV 
programs and transfer or record them, in the transport 

25 stream format having a plurality of video streams. How- 
ever, the sub-picture streart not transferred in a digital 
broadcasting employing the 9xisting transport stream. 
[0085] In FIG. 2(c), one program stream (PS) to be 
recorded onto the optical disc 100 of the present inven- 

30 tion includes a plurality of video streams for video data 
as main picture information, and further includes a plu- 
rality of audio streams for audio data as audio informa- 
tion and a plurality of sub-picture streams for sub-picture 
data as sub-picture information. That is, the video data 

35 to be multiplexed at an arbitrary time point tx relates to 
a plurality of video streams. For example, a plurality of 
video streams that may correspond to a plurality of TV 
programs or a plurality of movies can be included at the 
same time in the program stream. 

40 [0086] Incidentally, for convenience of explanation, 
the video stream, the audio stream and the sub-picture 
stream are arranged in this order from the top in FIG. 2 
(a) to FIG. 2(c). Nevertheless, this order or sequence 
does not correspond to an order or sequence for multi- 

45 plexing packet by packet as mentioned below. In the 
transport stream, conceptually, a set of one video 
stream, two audio streams and two sub-picture streams 
corresponds to one program for example. 
[0087] The optical disc 1 00 in the aforementioned em- 

50 bodiment is adapted to multi-record the transport stream 
(TS) as shown in FIG. 2(b), i.e. to record a plurality of 
programs at the same time. Furthermore, instead of or 
in addition to this transport stream, the program stream 
(PS) as shown in FIG. 2(c) can be multi-recorded onto 

55 the same optical disc 1 00. 

[0088] Next, with reference to FIG. 3 and FIG. 10, a 
structure of data to be recorded onto the optical disc 1 00 
is discussed. FIG. 3 schematically illustrates the data 
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structure to be recorded onto the optical disc 100. FIG. 
4 schematically illustrates in detail the data structure in 
each object shown in FIG. 3. FIG. 5 and FIG. 6 sche- 
matically show a data structure in detail respectively in 
each play list (P list) set shown in FIG. 3. FIG. 7 sche- 5 
matically shows a detail of the data structure of each 
item shown in FIG. 6. FIG. 8 schematically shows a log- 
ic structure of data in each title element shown in FIG. 
4. FIG. 9 schematically shows a logic structure of data 
in each title element, in a case that each play list set is 
composed of ono play list. FIG. 1 0 schematically shows 
a detail of a data structure in each object shown in FIG. 
3. 

[0089] In the following explanation, the "title" means 
a reproduction unit, on the basis of which a plurality of 
"play lists" are executed continuously or sequentially, 
and which is a logically large grouped unit, such as one 
movie or one TV program. The "play list set" means a 
bundle of "play lists". For example, it may be a bundle 
of play lists to reproduce a plurality of content informa- 
tion having a special relationship switchableto each oth- 
er in an angle reproduction or a parental reproduction, 
or may be a bundle of play lists to reproduce content 
information relatingto a plurality of programs broadcast- 
ed in the same time zone and collectively recorded. Al- 
ternatively, it ma/ be a bundle of play lists to reproduce 
various content information, in one title, prepared on the 
basis of required function, for example on the basis of 
video performarce or audio performance required for 
the information reproduction system, such as a high vi- 
sion compatibility, a display resolution, a surround 
speaker compat bility, a speaker layout and so on. The 
"play list" is information for storing the information re- 
quired to reproduce the "object" and consists of a plu- 
rality of "items" each storing the information about a re- 
production range of the object to access the object. The 
"object" is the entity information of contents constructing 
the aforementioned MPEIG2 transport stream. 
[0090] In FIG. 3, the optical disc 100 is provided with 
four files as a logical structure: a disc information file 
110; a play list (P list) information file 120; an object in- 
formation file 130; and an object data file 140. The disc 
100 is further provided with a file system 105 for man- 
aging these files. Incidentally, although FIG. 3 does not 
show directly the physical data arrangement on the op- 
tical disc 100, it is possible to perform the recording in 
such a manner that the arrangement shown in FIG. 3 
corresponds to another arrangement shown in FIG. 1 . 
That is, it is possible to record the file system 1 05 or the 
like in the data record area 1 06 following the lead-in area 
1 04 and further record the object data file 1 40 or the like 
in the data record area 1 06. The file structure shown in 
FIG. 3 can be constructed, even without the lead-in area 
1 04 or the lead-out area 1 08 shown in FIG. 1 . 
[0091 ] The disc information file 1 1 0 is a file for storing 
general information about the entire optical disc 100, 
and stores the disc general information 112, the title in- 
formation table ■ 14 and other information 118. The disc 



general information 112 may store the total numbers of 
titles orthe like in the optical disc 100. The title informa- 
tion table 1 1 4 includes a title pointer 114-1 and a plurality 
of titles 200 (title #1 -#m) whose ID (identification) 
number or record address is indicated by the title point- 
er. In each title 200, each title type (e.g. sequential re- 
production type, branch type and so on), or the play list 
(P list) number constructing each title is recorded for 
each title, as the logical information. 
[0092] More specifically, for example, as shown in 
FIG. 4, each title 200 is made of a title general informa- 
tion 200-1 , a plurality of title elements 200-2 and other 
information 200-5. Furthermore, each title element 
200-2 is made of a pre-command 200PR, a pointer 
200PT to a play list set, a post command 200PS and 
other information 200-6. 

[0093] The pointer 200PT as an example of the first 
pointer information according to the present invention 
indicates an ID number of the play list set 1265 stored 
in the play list information file 1 20 corresponding to con- 
tent information to be reproduced on the basis of the title 
element 200-2 including the pointer 200PT Incidentally, 
the pointer 200PT may be information to indicate a 
record position of the play list set 126S corresponding 
to the content information to be reproduced on the basis 
of the title element 200-2. The pre-command 200PR as 
an example of the first pre-command according to the 
present invention indicates a command to be executed 
before reproducing the content information whose re- 
production sequence is defined by one play list set 1 26S 
designated by the pointer 200PT. The post command 
200PS as an example of the first post command accord- 
ing to the present invention is a command to be execut- 
ed after reproducing the content information whose re- 
production sequence is defined by said one play list set. 
Other information 200-5 included in the title element 
200-2 may include next information to designate a title 
element for a next reproduction after the present repro- 
duction of the present title element, for example. 
[0094] Therefore, when the information reproduction 
apparatus reproduces the information record medium, 
the desired content information can be reproduced as a 
title element 200-2, by making access to the play list set 
126S in accordance with the pointer 200PT and per- 
forming a control to select play list corresponding to the 
desired program or the like from among a plurality of 
play lists 126 in the play list set 126S. Furthermore, re- 
producing such a title element 200-2 solely or sequen- 
tially makes it possible to reproduce one title 200. Fur- 
thermore, it is possible to execute commands to be ex- 
ecuted before reproduction, in the content information 
whose reproduction sequence is defined by one play list 
set 1 26S designated by the pointer 200PT, according to 
the pre-command 200PR. Furthermore, it is possible to 
execute commands to be executed after the reproduc- 
tion, in the content information whose reproduction se- 
quence is defined by one play list set 126S designated 
by the pointer 200PT, according to the post command 
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200PS. The post command 200PS may be a command 
to branch the content information, a command to select 
a next title and so on. Additionally, it is possible to re- 
produce a next title element 200-2 to be reproduced af- 
ter the presently reproduced title element 200-2, accord- 
ing to the "next information" included in other informa- 
tion 200-5. 

[0095] Again in FIG . 3 , the play list information file 1 20 
stores the play list (P list) information table 121 indicat- 
ing the logical structure of each play list. This table 121 
is divided into the play list (P list) management informa- 
tion 122, the play list (P list) sot pointer 124, a plurality 
of play list (P list) sets 126S (P list set #1 -#n), and other 
information 128. In this play list information table 121, 
the logical information of each play list set 1 26S is stored 
in the order of the play list set number. In other words, 
the order for storing the each play list set 126S is the 
play list set numbers. Furthermore, in the aforemen- 
tioned title information table 114, the same play list set 
126S can be referred from a plurality of titles 200. That 
is, the play list set #p in the play list information table 
121 may be pointed on the title information table 114, 
even in the case that title #q and title #r use the same 
play list set #p. 

[0096] As shown in FIG. 5, the play list set 126S in- 
cludes play list set general information 1 26-1 , a plurality 
of play lists 126 (play list #1-#x), an item definition table 
126-3, and other information 126-4. Each play list 126 
includes a plurality of play list elements 126-2 (play list 
element #1-#y), and other information 126-5. Further- 
more, each play list element 126-2 includes a pre-com- 
mand 126PR, a pointer 126PT to item, a post command 
126PS and other information 126-6. 
[0097] The pointer 126PT as an example of the sec- 
ond pointer information according lo the present inven- 
tion indicates an item identification number defined by 
the item definition table 1 26-3 corresponding to the con- 
tent information to be reproduced on the basis of the 
play list element 126-2 including the pointer 126PT 
[0098] Incidentally, the pointer 126PT may be an item 
record position defined by the item definition table 
126-3. 

[0099] As shown in FIG. 6, in the play list set 126S, a 
plurality of items 204 are defined in the item definition 
table 126-3. They are commonly belonged to a plurality 
of play lists 126. Furthermore, as the play list set general 
information 1 26-1 , a name of each play list 1 26 included 
in the play list set 126S, Ul (user interface information) 
such as a reproduction time, address information to 
each item definition table 126-3 and so on are recorded. 
[0100] Again in FIG. 5, the pre-command 126PR as 
an example of the second pre-command according to 
the present invention indicates a command to be exe- 
cuted before reproduction of one item 204 designated 
by the pointer 126PT The post command 126PS as an 
example of the second post command according to the 
present invention indicates a command to be executed 
after the reproduction of said one item 204. Other infor- 



mation 1 26-6 included in the play list element 1 26-2 may 
include the next information to designate the play list 
element 126-2 relating to the next reproduction of the 
reproduction of the play list element 126-2. 
5 [0101] As shown in FIG. 7, the item 204 is a minimum 
unit to be displayed. In the item 204, "in-point informa- 
tion" to indicate a start address of an object and "out- 
point information" to indicate an end address of the ob- 
ject are recorded. Incidentally, each of these "in-point 
information" and "out-point information" may indicate 
the address directly or indirectly as a time period or time 
point on the reproduction time scale. In the figure, if a 
plurality of ESs (Elementary Streams) are multiplexed 
for the object designated by "stream object #m", desig- 
nating the item 204 means designating a special ES or 
special combination of ESs 

[0102] As shown in FIG. 8, the title element 200-2 log- 
ically consists of the pre-command 200PR or 126PR, 
the play list set 1 26S selected by the pointer 200PT, the 
post command 200PT or 126PS, and the next informa- 
tion 200-6N. Therefore, a processing to select the play 
list 126 from among the play list set 126S is executed, 
according to any condition reproducible in a system, 
such as video resolution. 

[0103] As shown in FIG. 9, however, if the play list set 
designated by the pointer 200PT consists of only one 
play list, i.e. if the play list set 126S shown in FIG. 3 is 
replaced by a single play list 1 26, the title element 200-2 
logically consists of the pre-command 200 PR or 1 26PR, 
the play list 126 to be reproduced during the reproduc- 
tion operation, the post command 200PS or 1 26PS, and 
the next information 200-6N. In this case, once the play 
list set is designated for the reproduction, the single play 
list 126 is reproduced; regardless of the condition repro- 
ducible in the system. 

[0104] Again in fig 3, in the object information file 1 30, 
the storage position (i.e. the logical address of the re- 
production object) in the object data file 140 for each 
item constructed in each play list 126, and/or various 
attribute information relating to the reproduction of the 
item are stored. Particularly in this embodiment, the ob- 
ject information file 130 stores the AU table 131 includ- 
ing a plurality of AU (Associate Unit) information 1321 
(AU #1-#q) as mentioned below, the ES (Elementary 
Stream) map table 134 and other information 135. 
[01 05] The object data file 1 40 stores a plurality of TS 
objects 142 for each transport stream (TS #1 object-TS 
#s object), i.e. entity data of contents to be actually re- 
produced. 

[0106] Incidentally, four kinds of file discussed with 
reference to FIG. 3 can be further divided into a plurality 
of files respectively to be stored. All these files may be 
managed by the file system 1 05. For example, the object 
data file 140 can be divided into a plurality of files such 
as object data file #1 , object data file #2 and so on. 
[0107] As shown in FIG. 10, the TS object 142 shown 
in FIG. 3, as a logically reproducible unit, may be divided 
into a plurality of aligned units 143 each having 6kB of 
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data amount. The head of the aligned units 143 is 
aligned with the head of the TS object 1 42. Each aligned 
unit 1 43 is further divided into a plurality of source pack- 
ets 144 each having 192B of data amount. The source 
packet 1 44 is a physically reproducible unit, on the basis 
of which (i.e. packet by packet) at least the video data, 
the audio data and the sub-picture data from among the 
data on the optical disc 1 00 are multiplexed, and other 
information may be multiplexed in the same manner. 
Each source packet 1 44 includes the control information 
145 having 4B of data amount to control the reproduc- 
tion, such as the; packet arrival time stamp or the like 
indicating the reproduction start time point of the TS 
(Transport Stream) packet on the reproduction time 
scale, and includes the TS packet 146 having 188B of 
data amount The TS packet 146 (also referred to as 
"TS packet payload") has a packet header 146a at its 
head portion. The video data may be packetized as the 
"video packet", the audio data may be packetized as the 
"audio packet", or the sub-picture data may be pack- 
etized as the "sub-picture packet", otherwise other data 
may be packetized. 

[0108] Next, with reference to FIG. 11 and FIG. 12, an 
explanation is made on the multi-recording of the video 
data, the audio data, the sub-picture data and the like 
in the transport stream format as shown in FIG. 2(b), by 
theTS packet 146 shown in FIG. 4. FIG. 11 conceptually 
illustrates that the elementary stream (ES) for program 
#1 (PG1 ) in the upper stage and the elementary stream 
(ES) for program #2 (PG2) in the middle stage are mul- 
tiplexed, and the transport stream (TS) for these two 
programs (PG1 &2) is fonned, under an assumption that 
a horizontal axis is defined as a time axis. FIG. 12 con- 
ceptually illustrates an image of the TS packets multi- 
plexed in one transport stream (TS), as a packet array 
along the time (sic). 

[0109] As shown in FIG, 11, the elementary stream 
for program #1 (in the upper stage) may be formed by 
discretely arranging TS packets 146 obtained by pack- 
etizing the video data for program #1 , along the time ax- 
is. The elementary stream for program #2 (in the middle 
stage) may be formed by discretely arranging TS pack- 
ets obtained by oacketizing the video data for program 
#2, along the time axis. T hen, these TS packets 146 are 
multiplexed so that the transport stream (in the lower 
stage) for two programs is made. Incidentally, omitted 
for convenience of explanation in FIG. 11 , the elemen- 
tary stream mada of TS packets obtained by packetizing 
the audio data as the elementary stream for program 
#1 , and/or the s jb-picture stream made of TS packets 
obtained by packetizing the sub-picture data may be 
multiplexed similarly, as shown in FIG. 2(b). In addition 
to this, the elementary stream made of TS packets ob- 
tained by packetizing the audio data, as the elementary 
stream for program #2, and the sub-picture stream 
made of TS packets obtained by packetizing the sub- 
picture data may be multiplexed similarly. 
[01 10] As shown in FIG. 12, in this embodiment, a plu- 



rality of TS packets 146 multiplexed as such forms one 
TS stream. Then, a plurality of TS packets 146 in the 
multiplexed form is multi-recorded onto the optical disc 
1 00, with the information such as the packet arrival time 

5 stamp 145 and the like being added. Incidentally, in FIG. 
1 2, the TS packet 1 46 consisting of the data forming pro- 
gram #i (i=1 , 2, 3) is indicated by "element (1 0j)", where- 
in, j (j=1 , 2, ...) is a sequential number for each stream 
composing the program. This (1 Oj) is defined as a pack- 

10 et ID which is an identification number of the TS packet 
146 for each elementary stream. This packet ID is fixed 
at an inherent value for a plurality of TS packets 146 to 
be multiplexed at the same time point, so that the plu- 
rality of TS packets 1 46 are distinguished from each oth- 

15 er even if multiplexed at the same time point. 

[011 1] Furthermore, in FIG. 12, the PAT (Program As- 
sociation Table) and the PMT (Program Map Table) are 
also packetized by the TS packet 146 unit and multi- 
plexed. The PAT among them stores a table indicating 

20 a plurality of PMT packet IDs. Particularly, the PAT is 
defined by MPEG2 standard so that (000) is given as a 
predetermined packet ID, as shown in FIG. 12. That is, 
from among a plurality of packets multiplexed at the 
same time point, the TS packet 146 obtained by pack- 

25 etizing the PAT is detected, as the TS packet 1 46 whose 
packet ID is (000). The PMT stores a table indicating the 
packet ID for each elementary stream forming each pro- 
gram in one or more programs. Any packet ID can be 
given to the PMT, their packet IDs are indicated by the 

30 PAT detectable with the packet ID (000) as mentioned 
above. Therefore, among a plurality of packets multi- 
plexed at the same time point, the TS packets 146 ob- 
tained by packetizing the PMT (i.e. TS packets 146 to 
which packet IDs (100), (200) and (300) are given in 

35 FIG. 12) are detected on the basis of the PAT. 

[01 1 2] In the case that the transport stream as shown 
in FIG. 12 is transferred digitally, the tuner refers to the 
PAT and the PMT constructed as such and thereby ex- 
tracts the multiplexed packets corresponding to the de- 

40 sired elementary stream and decodes the extracted 
packets. 

[0113] In this embodiment, these PAT and PMT are 
included as the TS packets 146 to be stored in the TS 
object 142 shown in FIG. 1 0. That is, when the transport 

45 stream as shown in FIG. 12 is transferred, the trans- 
ferred stream can be directly recorded onto the optical 
disc 100, which is a great advantage. 
[0114] Furthermore in this embodiment, these PAT 
and PMT recorded as such are not referred to when the 

50 optical disc 100 is reproduced. Instead, referring to the 
AU table 131 and the ES map table 134, shown in FIG. 
3 and mentioned in detail later, makes it possible to per- 
form the reproduction effectively and apply to the com- 
plicated multi-vision reproduction or the like. For this, in 

55 this embodiment, a relationship between packets and 
the elementary stream obtained by referring to the PAT 
and the PMT on decoding or recording for example is 
stored in the object information file 130, in a form of AU 
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table 131 and ES map table 134, without packetizing or 
multiplexing. 

[0115] Next, with reference to FIG. 13, the logical 
structure of data on the optical disc 100 is discussed. 
FIG. 13 schematically illustrates the logical structure of 
data on the optical disc 100, focusing on the develop- 
ment from the logic hierarchy to the object hierarchy or 
the entity hierarchy. 

[0116] In FIG. 13, one or more titles 200 that are a 
logical large unit such as one movie or one TV program 
are recorded on the optical disc 100. Each title 200 in- 
cludes one or more title elements 200-2. Each title ele- 
ment 200-2 logically consists of a plurality of play list 
sets 126S. In each title element 200-2, the plurality of 
play list sets 126S may have a sequential structure or 
may have a branch structure. 

[0117] Incidentally, in the case of a simple logical 
structure, one title element 200-2 consists of one play 
list set 126S. Furthermore, one play list set 126S con- 
sists of one play list 1 26. On the other hand, it is possible 
to refer to one play list set 126S by a plurality of title 
elements 200-2 or a plurality of titles 200. 
[01 1 8] Each piay list 1 26 is logically made of a plurality 
of items (play items) 204. In each play list 1 26, a plurality 
of items 204 may have the sequential structure or may 
have the branch structure. On the other hand, it is pos- 
sible to refer to one item 204 by a plurality of play lists 
126. The aforementioned in-point information and out- 
point information recorded on/in the item 204 logically 
designates the reproduction range of the TS object 1 42. 
Then, the object information 130d of the logically desig- 
nated reproduction range is referred to and thereby the 
reproduction range of the TS object 142 is physically 
designated, via the file system finally Here, the object 
information 130d includes various information to repro- 
duce the TS object 142, such as the attribute information 
of the TS object 142, the ES address information 1 34d 
and the like required for the data search in theTS object 
142 (Incidentally, the ES map table 134 shown in FIG. 
3 includes a plurality of ES address information 134d). 
[0119] Then, when the information record and repro- 
duce apparatus reproduces the TS object 142 as men- 
tioned below, a physical address to be reproduced in the 
TS object 142 is obtained from the item 204 and the ob- 
ject information 130d so that a desired elementary 
stream is reproduced. 

[0120] Incidentally, the EP (Entry Pass) map including 
a plurality of ES address information 1 34d, shown within 
the object information of FIG. 1 3, herein indicates an ob- 
ject information table in which the AU table 131 and the 
ES map table 134 are listed. 

[01 21 ] Thus, in this embodiment, the in-point informa- 
tion and out-point information recorded on/in the item 
204, as well as the ES address information 1 34d record- 
ed in the ES map table 134 (see FIG. 3) of the object 
information 130d make it possible to perform the asso- 
ciation from the logic hierarchy to the object hierarchy 
in the reproduction sequence so that the elementary 



stream is reproduced. 

[0122] As discussed above, in this embodiment, units 
of the TS packet 146 are multiplexed and recorded on 
the optical disc 100. Thereby, the transport stream in- 

5 eluding a plurality of elementary streams as shown in 
FIG. 2(b) can be recorded onto the optical disc 100. In 
this embodiment, in the case that digital broadcasting is 
recorded onto the optical disc 100, a plurality of pro- 
grams can be recorded at the same time, within the re- 

10 striction of the record rate. Nevertheless, a record meth- 
od is employed herein, in which a plurality of programs 
are multiplexed and recorded for one TS object 142. 
Now, an explanation is made on an embodiment of the 
information record reproduction apparatus capable of 

15 performing such a record processing. 

(Information Record Reproduction Apparatus) 

[0123] Next, with reference to FIG. 14 to FIG. 19, an 
20 embodiment of the information record reproduction ap- 
paratus of the present invention is discussed. Here, FIG. 
14 is a block diagram of the information record repro- 
duction apparatus, and FIGs. 15 to 19 illustrate the op- 
erational flow. 

25 [0124] In FIG. 1 4, the information record reproduction 
apparatus 500 is roughly divided into a reproduction 
system and a record system. The apparatus 500 is con- 
structed to record the information onto the optical disc 
1 00 mentioned above and reproduce the information re- 

30 corded thereon/therein. In this embodiment, the infor- 
mation record reproduction apparatus 500 is thus for re- 
cording and reproduction. Nevertheless, an embodi- 
ment of the information record apparatus according to 
the present invention can be constructed basically with 

35 the record system of the apparatus 500 and an embod- 
iment of the information reproduction apparatus accord- 
ing to the present invention can be constructed basically 
with the reproduction system of the apparatus 500. 
[0125] The information record reproduction appara- 

40 tus 500 is provided with: an optical pickup 502; a servo 
unit 503; a spindle motor 504; a decoder 506; a demul- 
tiplexer 508; a video decoder 511; an audio decoder 
512; a sub-picture decoder 513; an adder 514; a still 
picture decoder515; a system controller 520; a memory 

45 530; a memory 540; a memory 550; a modulator 606; a 
formatter 608; a TS object generator 610; a video en- 
coder 611 ; an audio encoder 61 2; and a sub-picture en- 
coder 61 3. The system controller 520 includes a file sys- 
tem/logical structure data generator 521 and a file sys- 

50 tern/logical structure data reader 522. Furthermore, the 
memory 530 and a user interface 720 to give a user input 
such as title information are connected to the system 
controller 520. 

[0126] Among these constitutional elements, the de- 
55 coder 506, the demultiplexer 508, the video decoder 
511, the audio decoder 512, the sub-picture decoder 
513, the adder 514, the still picture decoder 514, the 
memory 540 and the memory 550 mainly constructs the 
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reproduction system. On the other hand, among these 
constitutional elements, the modulator 606, the format- 
ter 608, the TS object generator 61 0, the video encoder 
61 1 . the audio encoder 61 2 and the sub-picture encoder 
613 mainly constructs the record system. The optical 5 
pickup 502, the servo unit 503, the spindle motor 504, 
the system controller 520, the memory 530 and the user 
interface 720 to give the user input such as title infor- 
mation are generally shared for both the reproduction 
system and the record system. Furthermore, for the 
record system, a TS object data source 700 (or a PS 
object data source 700, or a still picture data source 700 
such as bit map data, JPEG data and the like); a video 
data source 711 an audio data source 712; and a sub- 
picture data sou ce 71 3 are prepared. Furthermore, the 
file system/logical structure data generator 521 dis- 
posed in the system controller 520 is used mainly in the 
record system, and the file system/logical structure 
reader 522 is used mainly in the reproduction system. 
[0127] The optical pickup 502 irradiates the optical 
disc 100 with a light beam LB such as a laser beam, at 
the first power as reading light for the reproduction, and 
at the second power with the light beam LB being mod- 
ified as writing light for recording. The servo unit 503 
performs the focus servo, the tracking servo and the like 
for the optical pickup 502, as well as the spindle servo 
for the spindle motor 504, under control of the control 
signal Sc1 outputted from the system controller 520, 
during the reproduction and recording. The spindle mo- 
tor 504 is controlled under the spindle servo by the servo 
unit 503, for rotating the optical disc 100 at a predeter- 
mined speed. 

(i) Structure anc Operation of Record System 

[0128] Next, v/ith reference to FIG. 14 to FIG. 18, a 
specific structure and the operation of each constitution- 
al element constructing the record system of the infor- 
mation record and reproduction system 500 is explained 
in each case. 

(i-1) In the case that the already generated object is 
used 

[0129] This CF.se is discussed, with reference to FIG. 
14 and FIG. 15. 

[0130] In FIG. 14, the TS object data source 700 may 
be made of the memory storage such as a video tape, 
a memory, for storing the TS object data D1 . 
[0131] Firstly in FIG. 15, each title information (e.g. 
play list contents etc.) to be logically constructed on the 
optical disc 1 00 using the TS object data D1 is inputted 
into the system controller 520, as the user input 12 such 
as the title information, via the user interface 720. Then, 
the system cont oiler 520 imports the user input 12 such 
as the title information via the user interface 720 (step 
S21 : Yes, and step S22). In this case, the user interface 
720, under control of the control signal Sc4 from the sys- 



tem controller 520, can perform the input operation in 
response to the contents to be recorded, such as the 
selection via the title menu screen. Incidentally, if the 
user input is already performed (step S21: No), these 
processings are omitted. 

[0132] Next, the TS object data source 700 outputs 
the TS object data D1 . under control of the control signal 
Sc8 to indicate the data reading from the system con- 
troller 520. Then, the system controller 520 imports the 
TS object data D1 from the TS object data source 700 
(step S23), and performs the data array analysis (e.g. a 
record data length and the like) of the TS object data 
D1 , the analysis of each elementary stream structure (e. 
g. understanding of ES_PID (elementary stream/packet 
identification number)), on the basis of the PAT, the PMT 
and the like packetized with the video data as mentioned 
above, due to the TS analysis feature in the file system/ 
logical structure data generator 521 (step S24). 
[0133] Next, the system controller 520 makes the file 
system/logical structure data generator 521 generate 
the disc information file 110, the play list information file 
120, the object information file 130 and the file system 
1 05 (see FIG. 3), as the logical information file data D4, 
on the basis of the analysis result of each elementary 
stream and the TS object data D1 data array, as well as 
the user input 12 such as the imported title information 
(step S25). The memory 530 is used to generate this 
logical information file data D4. 

[0134] Incidentally, variations in which the data about 
each elementary stream structure information and the 
TS object data D1 data array may be prepared in ad- 
vance are naturally understood or suggested, all of 
which are encompassed within a scope of the embodi- 
ment. 

[0135] In FIG. 14, the formatter 608 is for formatting 
the data array to store both the TS object data D1 and 
the logical information file data D4 on the optical disc 
1 00. More specifically, the formatter 608 is provided with 
a switch Sw1 and a switch Sw2 and is switching-con- 
trolled by a switch control signal Sc5 from the system 
controller 520. When formatting the TS object data D1 , 
it connects the switch Sw1 to a© side and the switch 
Sw2 to the0 side so as to output the TS object data 
D1 from the TS object data source 700. Incidentally, the 
transmission control of the TS object data D1 is per- 
formed by the control signal Sc8 from the system con- 
troller 520. On the other hand, when formatting the log- 
ical information file data D4, the formatter 608 is switch- 
ing-controlled by the switch control signal Sc5 from the 
system controller 520, and connects the switch Sw2 to 
a© side so as to output the logical information file data 
D4. 

[0136] At step S26 in FIG. 15, (i) the logical informa- 
tion file data D4 from the file system / logical structure 
data generator 521 at the step S25 or (ii) the TS object 
data D1 from theTS object data source 700 is outputted 
through the formatter 608, under the switching-control 
by the formatter 608 as constructed above (step S26). 
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[01 37] The selection output from the formatter 608 is 
transmitted to the modulator 606 as disc image data D5, 
and modulated by the modulator 606, and recorded onto 
the optical disc 1 00 through the optical pickup 502 (step 
S27). The system controller 520 also executes the disc 
record control in this case. 

[0138] Then, if both the logical information file data 
D4 generated at the step S25 and the corresponding 
object data D1 have not been completely recorded yet, 
the operational flow returns to the step S26 to continue 
the recording (step S28: No). Incidentally, there is no 
preference in the record sequence of the logical infor- 
mation file data D4 and the corresponding object data 
D1. 

[0139] On the other hand : if the both have been al- 
ready recorded, it is judged whether or not the recording 
onto the optical disc 1 00 is to be ended, on the basis of 
the presence or absence of an end command (step 
S29). If it is not to be ended (step S29: No), the opera- 
tional flow returns to the step S21 to continue the re- 
cording. On the other hand, if it is to be ended (step S29: 
Yes), a series of record processing ends. 
[01 40] As described above, the information record re- 
production apparatus 500 performs the record process- 
ing in the case of using the already prepared TS object. 
[0141] Incidentally, the example in FIG. 15showsthat 
the logical information file data D4 and the correspond- 
ing object data D1 are outputted at the step S26, after 
preparing the logical information file data D4 at the step 
S25. However, it is also possible to output the object 
dataDI and/or record the object data D1 onto the optical 
disc 100 before the step S25, so that the logical infor- 
mation file data D4 is generated and/or recorded after 
or in parallel with this recording. 

[0142] Additionally, a PS object data source or a still 
picture data source- may be -used instead of the TS ob- 
ject data source 700. In this case, the recording process- 
ing the same as in the case of the TS object data D1 as 
mentioned above is performed for the PS object data, 
or the sill picture data such as bit map data, JPEG data 
and the like, instead of the TS object data D1 . Further- 
more, instead of the TS object 142, the PS object data 
or the still picture data is stored in the object data file 
140. Then, various logic information about the PS object 
data or the still picture data is generated under control 
of the system controller 520, and stored in the disc in- 
formation file 110, the play list information file 120, the 
object information file 130 and the like. 

(i-2) The case of receiving and recording the transport 
stream on air 

[0143] This case is explained with reference to FIG. 
14 and FIG. 1 6. Incidentally, in FIG. 1 6, the same steps 
as those in FIG. 1 5 have the same step reference num- 
bers, and their explanation is omitted as occasion de- 
mands. 

[0144] Again, in this case, the similar processing is 



performed, as is "the case of using the already prepared 
object" described above. Therefore, the following expla- 
nation is focused on the differences from this case. 
[0145] In the case of receiving and recording the 
5 transport stream on air, the TS object data source 700 
is provided with a receiver (set top box) for receiving the 
digital broadcast on air, for example, receives the TS 
object data D1 , and transmits it to the formatter 608 in 
real time (step S41 ). At the same time, reception infor- 
10 mation D3 (i.e. information corresponding to the data 
transmitted through the receiver and the interface of the 
system controller 520) including the program construc- 
tion information and the belowmentioned ES_PID infor- 
mation, which are deciphered upon receiving, is import- 
's ed into the system controller 520 and is stored into the 
memory 530 (step S44). 

[0146] In the meantime, the TS object dataDI output- 
ted to the formatter 608 is outputted to the modulator 
606 under the switching-control by the formatter 608 
20 (step S42), and is recorded onto the optical disc 100 
(step S43). 

[0147] Along with these operations, using the pro- 
gram construction information and the ES_PID informa- 
tion included in the reception information D3 imported 

25 upon receiving and stored in the memory 530, the file 
system / logical structure data generator 521 prepares 
the logical information file data D4 (step S24 and step 
S25). Then, after the completion of recording a series 
of the TS object data D 1 , this logical information file data 

30 D4 is additionally recorded onto the optical disc 100 
(step S46 and step S47). Incidentally, these steps S24 
and S25 may be performed after the step S43. 
[0148] Moreover, as the occasion demands (e.g. in 
the case of editing one portion of the title, or the like), 

35 by adding the user input 12 of the title information and 
the like from the user interface 720 to the program con- 
struction information andthe ES_PID information stored 
in the memory 530, it is possible to prepare the logical 
information file data D4 by the system controller 520 and 

40 additionally record this onto the optical disc 100. 

[0149] As described above, the information record re- 
production apparatus 500 performs the record process- 
ing in the case of receiving the transport stream on air 
and recording it in real time. 

45 [0150] Incidentally, if all the reception data obtained 
when broadcasting is once stored into an archive appa- 
ratus, and then, if this is used as the object source 700, 
the same processing as that in "the case of using the 
already prepared object" will do. 

50 

(i-3) The case of recording the video data, -the audio 
data and the sub-picture data 

[0151] This case is explained with reference to FIG. 
55 14 and FIG. 17. Incidentally, in FIG. 17, the same steps 
as those in FIG. 15 have the same step reference num- 
bers, and their explanation is omitted as occasion de- 
mands. 
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[0152] In the case of recording the video data, the au- 
dio data, and the sub-picture data, which are individually 
prepared in advance, the video data source 71 1 , the au- 
dio data source 712, and the sub-picture data source 
713 are individually provided with the memory storage, 
such as a video tape and a memory, and store a video 
data DV, an audio data DA, and a sub-picture data DS, 
respectively. 

[01 53] These data sources are controlled by the con- 
trol signal Sc8 g ving an instruction for reading out the 
data from the system controller 520, and they transmit 
the video data DV, the audio data DA, and the sub-pic- 
ture data DS, to the video encoder 611 , the audio en- 
coder 61 2, and the sub-picture encoder 61 3, respective- 
ly (step S61). Then, the video encoder 611, the audio 
encoder 61 2, and the sub-picture encoder 61 3 execute 
a predetermined type of encode processing (step S62). 
[0154] TheTS object generator 610 is controlled by a 
control signal Sc6 from the system controller 520 and 
converts the data encoded in this manner to the TS ob- 
ject data constitu ting the transport stream (step S63). In 
this case, the data array information of each TS object 
data (e.g. a record data length and the like) and the con- 
struction information of each elementary stream (e.g. 
the ES_PID, as described later, and the like) are trans- 
mitted as information 16 from the TS object generator 
61 0 to the system controller 520 and are stored into the 
memory 530 (step S66). 

[0155] On the other hand, the TS object data gener- 
ated by the TS object generator 61 0 is transmitted to the 
@ side of the sv/itch Sw1 of the formatter 608. Namely, 
when formatting the TS object data from the TS object 
generator 61 0, the formatter 608 is switching-controlled 
by the switch control signal Sc5 from the system con- 
troller 520 to shilt the switch Sw1 lothe© side and the 
switch Sw2 to the ® side, thereby outputting the TS 
object data (step S64). Then, this TS object data is re- 
corded onto the optical disc 1 00 through the modulator 
606 (step S65). 

[01 56] Along with these operations, using the data ar- 
ray information of each TS object data and the construc- 
tion information of each elementary stream imported as 
the information 16 into the memory 530, the file system 
/ logical structura data generator 521 prepares the log- 
ical information file data D4 (step S24 and step S25). 
Then, after the completion of recording a series of the 
TS object data D2, the logical information file data D4 is 
additionally recorded onto the optical disc 1 00 (step S67 
and step S68). ncidentally, the step S24 and the step 
S25 may be processed after the step S65. 
[0157] Moreover, as the occasion demands (e.g. in 
the case of editing one portion of the title), by adding the 
user input 12 such as the title information and the like 
from the user interface 720 to these information stored 
in the memory 530, it is possible to prepare the logical 
information file data D4 by the file system / logical struc- 
ture generator 521 and additionally record this onto the 
optical disc 100 



[0158] As described above, the information record re- 
production apparatus 500 performs the record process- 
ing in the case of recording the video data, the audio 
data, and the sub-picture data, which are individually 
5 prepared in advance. 

[0159] Incidentally, this record processing is applica- 
ble even when recording an arbitrary content the user 
has. 



[0160] This case is explained with reference to FIG. 
14 and FIG. 18. Incidentally, in FIG. 18, the same steps 
as those in FIG. 1 5 have the same step reference num- 
15 bers, and their explanation is omitted as occasion de- 
mands. 

[0161] In this case, by combining the above described 
three types of record processing in the three cases, an 
authoring system generates the TS object, the logical 

20 information file data, and the like in advance (step S81 ), 
and then completes the processing until switching-con- 
trol performed at the formatter 608 (step S82). Then , the 
information obtained by this operation is transmitted, as 
the disc image data D5, to the modulator 606 equipped 

25 in front of and/or behind an original disc cutting machine 
(step S83), and this cutting machine prepares the orig- 
inal disc (step S84). 

(ii) Structure and Operation in Reproduction System 

30 

[0162] Next, the specific structure and operation of 
each constitutional element constituting the reproduc- 
tion system of the information record reproduction ap- 
paratus 500 is explained with reference to FIG. 14 and 
35 FIG. 19. 

[0163] In FIG. 14, via the user interface 720, the title 
to be reproduced from the optical disc 1 00, its reproduc- 
tion condition and the like are inputted to the system 
controller 520, as the user input 12 such as the title in- 

40 formation and the like. In this case, under control of the 
control signal Sc4 from the system controller 520, the 
input processing suitable for the content to be repro- 
duced, such as a selection on a title menu screen, can 
be achieved by the user interface 720. 

45 [0164] Responding to this, the system controller 520 
controls the disc reproduction with respect to the optical 
disc 1 00, and the optical pickup 502 transmits a reading 
signal S7 to the demodulator 506. 
[0165] The demodulator 506 demodulates a recorded 

50 signal recorded onto the optical disc 1 00 from this read- 
ing signal S7, and outputs it as demodulated data D8. 
The logical information file data (i.e. the file system 1 05, 
the disc information file 110, the P list information file 
120, and the object information file 130 ; shown in FIG. 

55 3) included in this demodulated data D8 as being a not- 
multiplexed information part is supplied to the system 
controller 520. On the basis of this logical information 
file data, the system controller 520 executes various re- 



10 (j-4) The case of recording the data by authoring 
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production control, such as processing of determining a 
reproduction address and controlling the optical pickup 
502. 

[0166] On the other hand, depending on whether the 
TS object data is included as the multiplexed information 
part in the demodulated data D8, or whether the still pic- 
ture data is included, or whether both data are included, 
the shift switch Sw3 is shifted to® side (demultiplexer 
508 side) or shifted to© side (still decoder 515 side), 
under control of the control signal Sc1 0 from the system 
controller 520. Thereby, the TS object data is selectively 
supplied to the demultiplexer 508, and the still picture 
data is selectively supplied to the still picture decoder 
515. 

[01 67] Then , as for the TS object data included as the 
multiplexed information part in the demodulated data 
D8, the demultiplexer 508 demultiplexes the TS object 
data, under control of the control signal Sc2 from the 
system controller 520. Here, when the access to the re- 
production position address is terminated under the re- 
production control by the system controller 520, the con- 
trol signal Sc2 is transmitted to start the demultiplexing. 
[0168] The video packet, the audio packet and the 
sub-picture packet are transmitted respectively from the 
demultiplexer 508 and supplied respectively to the video 
decoder 51 1 , the audio decoder 51 2 and the sub-picture 
decoder 513. Then, the video data DV, the audio data 
DA and the sub-picture data DS are decoded, respec- 
tively. In this case, the sub-picture data DS is supplied 
to the adder 514 via the memory 540. The sub-picture 
data DS is outputted from the memory 540, selectively 
or at a predetermined timing, under control of the control 
signal Sc5 from the system controller 520, so as to be 
super-imposed on the video data DV, if needed. That is, 
in comparison with a case that the sub-picture data out- 
putted from the sub-picture decoder 513 is directly su- 
per-imposed, it is easy to control the timing of the super- 
imposing, or to judge the need for the super-imposing. 
For example, under output control of the control signal 
Sc5, it is possible to select whether or not a caption us- 
ing the sub-picture is displayed over the main picture, 
or whether or not a menu screen using the sub-picture 
is displayed. 

[0169] Incidentally, although the packets obtained by 
packetizing the PAT or the PMT, included in the transport 
stream shown in FIG. 6, are included as a part of the 
demodulated data D8, respectively, they are discarded 
or abandoned at the demultiplexer 508. 
[0170] The adder 51 4 is controlled by a control signal 
Sc3 giving an instruction of the mixing from the system 
controller 520, and mixes or superimposes in a prede- 
termined timing the video data DV and the sub-picture 
data DS, which are respectively decoded at the video 
decoder 511 and the sub-picture decoder 513. The re- 
sult is outputted as a video output from the information 
record reproduction apparatus 500 to a TV monitor, for 
example. 

[0171] On the other hand, the audio data DA decoded 



at the audio decoder 512 is outputted as an audio output 
from the information record reproduction apparatus 500 
to an external speaker, for example. 
[01 72] In the case that the still picture data is included 
5 in the decoded data D8, the still picture data is supplied 
to the still picture decoder 51 5, via the shift switch Sw3 
controlled by the control signal Sc10 from the system 
controller 520, instead of or in addition to such a repro- 
duction operation or processing of the video data DV or 
10 the sub-picture data DS. Then, the still picture data such 
as the decoded bit map data, JPEG data and the like is 
added to the adder 51 4 via the shift switch Sw4, without 
subjected to any processing, under control of the control 
signal Sc1 1 from the system controller 520. Alternative- 
's |y, it may be temporarily stored in the memory 550 via 
the shift switch Sw4. The still picture data is outputted 
from the memory 550, selectively or at a predetermined 
timing, under control of the control signal Sc1 2 from the 
system controller 520, and then supplied to the adder 
20 51 4 via the shift switch Sw5. Thereby, if needed, the vid- 
eo data DV orthe sub-picture data DS is super-imposed 
over the still picture data or vice versa. That is, in com- 
parison with a case that the still picture data outputted 
from the still picture decoder 515 is directly super-im- 
25 posed, it is easy to control the timing of the super-im- 
posing, orto judge the need forthe super-imposing. For 
example, under output control of the control signal Sc1 2, 
it is possible to select whether or not a still picture such 
as a menu screen or a window screen using the still pic- 
30 ture data or a still picture as a background image using 
the still picture data is displayed on the main picture of 
the sub-picture. 

[0173] Additionally, under control of the control signal 
Sc1 3 from the system controller 520, the still picture da- 

35 ta may be outputted via another route (not shown), with 
the aid of the shift switch Sw5 shifted to® side. Alter- 
natively, no still picture data may be outputted from the 
shift switch Sw5 shifted to© side. 
[0174] Here, the specific example of a reproduction 

^0 processing routine by the system controller 520 is ex- 
plained with reference to a flow chart of FIG. 19. 
[0175] In FIG. 1 9, it is assumed that as an initial con- 
dition, the recognition of the optical disc 100 in the re- 
production system and the recognition of a volume 

45 structure and a file structure by the file system 1 05 (see 
FIG. 3) have been already completed by the system 
controller 520 and the file system / logical structure data 
reader 522 inside of the system controller 520. Here, an 
explanation is made on the operational flow after obtain- 

50 jng the total number of the total titles from the disc gen- 
eral information 112 in the disc information file 110 and 
then choosing or selecting one title from among them. 
[0176] Firstly the choice or selection of the title is per- 
formed via the user interface 720 (step S21 1 ). Respond- 

55 jng to this, the system controller 520 obtains the infor- 
mation about the reproduction sequence from a reading 
result of the file system / logical structure data reader 
522. Incidentally, in the selection of the title 200, the de- 
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sired title element(s) 200-2 (see FIG. 4) may be selected 
from among a whole title elements 200-2 composing the 
title 200, with the aid of an external input operation by 
the user with using a remote controller and the like, or 
one title element 200-2 may be selected automatically 5 
depending on a system parameter or the like adjusted 
for the information record reproduction apparatus 500. 
[0177] Then, contents of a plurality of play lists 126 
composing a play list set 126S corresponding to the se- 
lected title 200 (title element 200-2) are obtained. Here, 
as a processing at a logic hierarchy, the information 
about the each play list 126 structure and each item 
composing each play list (see FIG. 5, FIG. 6 and FIG. 
13) is obtained (step S212). 

[0178] Then, contents of the play list 126 to be repro- 
duced is obtained from among a plurality of play lists 
126 obtained at step S212. For example, herein, the re- 
production is staited from a play list #1 , and the contents 
of the corresponding play list 126 is obtained (step 
S213). The contents of the play list 126 may be one or 
more play list elements 126-2 (see FIG. 5), which are 
obtained by the obtaining processing at step S213. 
[0179] Then, the pre-command 126PR (see FIG. 5) 
included in this olay list 126 is executed (step S214). 
Incidentally, it is possible for the pre-command 126PR 
to select one from among a plurality of play lists 126, 
which composes the play list set 1 26S with a certain re- 
lationship of the plurality of play lists 126. If the play list 
element 126-2 composing the play list 126 does not 
have the pre-command 1 26PR, this processing is omit- 
ted. 

[0180] Then, the TS object 142 (see FIG. 3 and FIG. 
10) to be reproduced is determined (step S215), on the 
basis of the item 204 (see FIG. 5 to FIG. 7) identified by 
the play list 1 26 obtained at step S21 3. More specifically, 
on the basis of tie item 204, the object information file 
130 (see FIG. 3) relating to the TS object 142 as the 
reproduction target is obtained and a stream number, 
address and the like of the TS object 142 to be repro- 
duced are identified. 

[0181] Incidentally, in this embodiment, also the be- 
lowmentioned AU (Association Unit) information 1321 
and PU (Presentation Unit) information 3021 are ob- 
tained as the information stored in the object information 
file 130. On the basis of these informations, the afore- 
mentioned logic hierarchy is associated with the object 
hierarchy (see FIG. 13). 

[0182] Then, the reproduction of the TS object 142 de- 
termined at step S21 5 is actually started. That is, on the 
basis of the processing at the logic hierarchy, the 
processing at the object hierarchy is started (step S21 6). 
[0183] During the reproduction of the TS object 142, 
it is judged whether or not the next item 204 composing 
the play list 126 to be reproduced exists (step S217). 
Then, insofar as the next item 204 exists (step S217: 
Yes), the process goes back to the step S215 to repeat 
the aforementioned determination and the reproduction 
of theTS object 142. 



[0184] On the other hand, at the judgement at step 
S21 7, if it is judged that the next item 204 does not exist 
(step S21 7: No), the post command 126PS (see FIG. 5) 
corresponding to the presently executed play list 126 is 
executed (step S218). Incidentally, if the play list ele- 
ment 126-2 composing the play list 126 does not have 
the post command 126PS, this processing is omitted. 
[0185] Then, it is judged whether or not the next play 
list 126 composing the selected title 200 exists (step 
S219). If exists (step S219: Yes), the process goes back 
to the step S21 3 to repeat the processings following ob- 
taining the play list 126 to be reproduced. 
[0186] On the other hand, at the judgement at step 
S21 9, if it is judged that the next play list 126 does not 
exist (step S219: No), i.e. if the all play lists 126 to be 
reproduced corresponding to the title 200 selected at 
step S21 1 are completely reproduced, a series of repro- 
duction operations or processings is terminated. 
[0187] As discussed above, the information record re- 
production apparatus 500 in this embodiment reproduc- 
es the optical disc 100. 

[0188] Particularly in this embodiment, in (i) the struc- 
ture and operation of the record system mentioned 
above, from the start to the end is recorded logically as 
one title 200, while a plurality of play list sets 126S in- 
cluding a plurality of play lists 126 are recorded with re- 
spect to a plurality of content informations. Furthermore, 
each TS object in the object data file 1 20 is recorded by 
the unit of "switch unit" to perform an angle switching 
during the reproduction, as mentioned later in detail. 
[01 89] Particularly in this embodiment, in (ii) the struc- 
ture and operation of the reproduction system, the de- 
sired content information can be reproduced as the title, 
by performing a control to select one or more ; from 
among a plurality of play lists 126 included in each play 
list set 126S, which corresponds to a desired program 
or desired angle block. Furthermore, it is possible to per- 
form the angle switching seamlessly at each boundary 
of the switch unit, in response to an "angle switching 
instruction", duringthe reproduction of theTS object 142 
at the step S216. Such an angle switching operation or 
angle reproduction operation is mentioned later in detail. 

(Selection Method of Play List in Play List Set) 

[0190] In this embodiment, the play list 126 corre- 
sponding to the desired content information is appropri- 
ately selected from the play list set 1 26S included in the 
reproduced play list information file 120. 
[0191] Such a selection of the play list may be per- 
formed on the basis of a selection condition, which is 
described in a play list selection commands list for each 
play list 126, provided in the pre-command 200PR (see 
FIG. 4) included in the title element 200-2. Alternatively, 
it may be performed on the basis of the attribute infor- 
mation (e.g. information to indicate attribute of the con- 
tent information relating to the play list, such as video 
resolution as for visual function, progressive/interleave, 
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video codec, audio channel number, audio codec and 
so on) added to each play list 1 2& stored in the play list 
set 1 26S. Alternatively, it may be performed on the basis 
of play list set control information, in which the selection 
condition is stored for each play list, and which is includ- 
ed in the title element 200-2. From such a selection, the 
play list corresponding to the desired content informa- 
tion can be selected, such as a desired program, a de- 
sired parental block, a desired angle block, and so on. 
Alternatively, for example, it is possible to select the play 
list reproducible by the information reproduction system, 
and preferably allowing the maximum or full utilization 
of the audio reproduction function or video reproduction 
function provided for the information reproduction sys- 
tem. 

(Angle Switching Operation) 

[0192] Now, with reference to FIG. 20 to FIG. 29, an 
explanation is made on an angle switching operation 
when the information record reproduction apparatus 
500 reproduces the optical disc 1 00 configured as such. 
[0193] Firstly, an explanation is made on the switch 
unit that is a basis for the angle switching operation in 
this embodiment, with reference to FIG. 20 to FIG. 22. 
Here, FIG. 20 conceptually illustrates a data structure 
of GOP employed in this embodiment. FIG. 21 is a con- 
ceptual view schematically illustrating a seamless angle 
reproduction operation using an interleave in a compar- 
ative example. FIG. 22 is a conceptual view schemati- 
cally illustrating a seamless angle switching using a 
switch unit according to this embodiment. 
[0194] The video data packetized as the TS object 
142 (see FIG. 1 0) in this embodiment consists of one or 
more GOPs (Group of Pictures). The "GOP" is a mini- 
mum image unit reproducible alone and defined accord- 
ing to the MPEG2 format standard that is an image com- 
pression format employed to record video data onto the 
optical disc 100 of this embodiment. 
[0195] Now, an explanation is made on the outline of 
the MPEG2 format. Frame images before and after a 
certain frame image in a series of frame images often 
have a resemblance and an interrelation to each other. 
The MPEG2 format notes this point to generate inter- 
vening frame images between or among a plurality of 
frame images transferred discretely so that these inter- 
vening frame images are not transferred, through an in- 
terpolation based on motion vectors of the original im- 
age. In this case, it is sufficient for recording these in- 
tervening frame images to record differential information 
from a plurality of frame images and the motion vector 
information. For the reproduction, it is possible to repro- 
duce these intervening frame images by predicting them 
from a plurality of frame images with reference to these 
differential information and motion vector information. 
Thereby, a compression recording of images can be 
achieved. 

[0196] As shown in FIG. 20, the GOP 52 employed in 



this embodiment consists of a plurality of frame images 
aligned on a time scale. FIG. 20 shows a case that one 
GOP 52 consists of 12 frame images (frame images in- 
cluded in one GOP 52 is not constant in their number, 

5 in the MPEG2 format). In FIG. 20, frame images desig- 
nated by a code "I" are referred to as "I pictures (Intra- 
coded pictures)". They can be fully reproduced inde- 
pendently (i.e. only with themselves) to present com- 
plete frame images. On the other hand, frame images 

10 designated by a code "P" are referred to as "P pictures 
(Predictive-coded pictures)". They are predicted pic- 
tures generated by for example, decoding differences 
from predicted pictures interpolated and reproduced on 
the basis of other P pictures or already decoded I pie- 
rs tures. Furthermore, frame images designated by a code 
"B" are referred to as "B pictures (Bidirectionally predic- 
tive-coded picture)". They are predicted pictures repro- 
duced with a prediction using not only already decoded 
I pictures or P pictures but also future I pictures orfuture 

20 p pictures recorded in the optical disc orthe like. In FIG. 
20, prediction relations (interpolation relations) between 
pictures are shown by arrows. When they are displayed 
as images actually, one frame image is formed from 
each picture shown in FIG. 20. Incidentally, in the 

25 MPEG2 format employed for the optical disc 1 00 in this 
embodiment, a variable rate format in which data 
amount included in each GOP 52 is not constant is em- 
ployed. That is, if each picture included in one GOP 52 
corresponds to a fast motion picture and interrelations 

30 between each picture is small, the data amount to con- 
figure each picture becomes large and therefore the da- 
ta amount included in one GOP 52 becomes large. On 
the other hand, each picture included in one GOP 52 
corresponds to a slow motion picture and interrelations 

35 between each picture is large, the data amount to con- 
figure each picture becomes small and therefore the da- 
ta amount included in one GOP 52 becomes small. 
[0197] In a seamless angle switching operation using 
an interleave in the comparative example, as shown in 

40 FIG. 21, a physical arrangement of interleaved blocks 
is employed to maintain or preferably improve a transfer 
rate of the video stream for each angle. An interleaved 
unit (ILVU) is assigned to each angle to jump the reading 
so that the data not to be reproduced is not read. 

45 [0198] More specifically, in FIG. 21 , theTS packet 146 
corresponding to angle #2 or #3 does not exist in ILVU 
#1-i, but the TS packet 146 corresponding to angle #1 
exists. Similarly, the TS packet 1 46 corresponding to an- 
gle #1 or #3 does not exist in ILVU #2-i, but the TS packet 

50 146 corresponding to angle #2 exists. Similarly the TS 
packet 146 corresponding to angle #1 or #2 a.-es not 
exist in ILVU #3-i, but the TS packet corresponding to 
angle #3 exists. If the angle switching does not per- 
formed after the last packet in the ILVU #1-2 (packet 

55 #29) corresponding to angle #1 is reproduced, repro- 
duction sequence jumps to the next ILVU #1-3 corre- 
sponding to angle #1, so that the reproduction of the 
head packet (packet #48) is started. On the other hand, 
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if the angle switching is to be performed after the last 
packet (packet #29) in ILVU #1 -2 corresponding to angle 
#1 is reproduced, the reproduction sequence jumps to 
the next ILVU #2-3 corresponding to angle #2, so that 
the reproduction of the head packet (packet #54) is start- 
ed (i.e. jumps as shown by an arrow in the figure). 
[0199] In this embodiment, il is noted that the angle 
switching can be achieved without using the interleave 
as shown in FlOi. 21 , if the reading speed at the disc 
drive in the information record reproduction apparatus 
500 is sufficiently high. For example, it is expected that 
the video transfer rate is improved to about 32Mbps with 
the aid of blue laser, if the present video average transfer 
rate is about 6Mbps. Therefore, the transfer rate is suf- 
ficient, even without the interleave as shown in FIG. 21 , 
if it is for 5 angles or so. Alternatively, if the transfer rate 
of one video stream is 10 Mbps, the transfer rate is ex- 
pected to be sufficient for switching over 2 or 3 angles. 
[0200] In view of the consideration for the aforemen- 
tioned comparative example, this embodiment performs 
the seamless angle switching without using the inter- 
leave, and has the following data arrangement in the ob- 
ject data file 140. 

[0201] That is firstly, a plurality of video streams in 
this embodiment include a plurality of video stream 
made of a plurality of angle video information corre- 
sponding to a plurality of viewpoints. Each of a plurality 
of angle video information are made of an assembly of 
GOPs (see FIG. 20). Each GOP 52 is divided and stored 
in the TS packet 1 46 (see FIG. 1 0) in the object data file 
140. More specifically, one I picture composing the GOP 
52 for example s divided and stored into a plurality of 
TS packets 1 46. One B picture is also divided and stored 
into a plurality cf TS packets 146. Since one GOP 52 
may be made of a few to a few lens of pictures depend- 
ing on the video contents (see FIG. 20), a whole GOP 
52 is divided and stored into many TS packets. 
[0202] Particularly in this embodiment as shown in 
FIG. 22, switch units (#1 , #2, #3, ....) are defined as log- 
ical boundaries lor the angle switching on the reproduc- 
tion time scale, in the object data file 1 40. In each switch 
unit, many TS packets 146 including TS packets 146 
storing the GOP 52 corresponding to a plurality of video 
streams relating to a plurality of angles are arranged ac- 
cording to the packet number order. 
[0203] Particularly herein, a plurality of TS packets 
146 for storing the divided GOP 52 are defined not to 
extend over each boundary between switch units. For 
example, the TS packets 146 belonging to the same 
GOP 52 exist in the same switch unit. Furthermore, it is 
defined so that 1he GOP 52 reproducible without using 
any GOP 52 belonging to an anterior switch unit extend- 
ing over the switch unit boundary is arranged as the first 
GOP 52 of the corresponding switch unit. For example, 
the first GOP 52 of the switch unit is started from an I 
picture. For this the first GOP 52 of the switch unit can 
be reproduced without using any of I, P and B pictures 
belonging to another GOP 52 of the anterior switch unit 



(see FIG. 20). 

[0204] Dueto such a recording, the information record 
reproduction apparatus 500 does not shift or switch the 
video stream to be reproduced immediately in response 

5 to an angle switching instruction, for performing the an- 
gle switching during the reproduction of the optical disc 
1 00, but shifts or switches the video stream after waiting 
the reproduction is completed until the boundary of the 
switch unit. Then, for example in FIG. 22. the switch-unit 

10 #3 to be reproduced next to the switch unit #2 whose 
reproduction is completed can be reproduced without 
any GOP 52 belonging to the switch unit #2. Further- 
more, a plurality of TS packets 1 46 for storing the divid- 
ed GOP (divided from the same GOP) 52 do not extend 

15 over the boundary between the switch units #2 and #3. 
Therefore, after the reproduction of the switch unit #2 is 
completed, the switch unit #3 can be reproduced appro- 
priately and sequentially starting from the TS packet 1 46 
to be firstly reproduced. That is, it is easy to perform the 

20 seamless angle switching, by performing the angle 
switching from the switch unit #2 to the switch unit #3 at 
the boundary therebetween, while reproducing the an- 
gle video information for relatively short period via a buff- 
er for the seamless reproduction. 

25 [0205] Incidentally, in order to shorten the response 
time for the switching in the seamless angle reproduc- 
tion, the length of the aforementioned switch unit is ad- 
vantageously shortened. For example, it may be prefer- 
ably within 1 .5 seconds in practice. This length may be 

30 fixed, or may be variable. 

[0206] As a result, in this embodiment, the seamless 
angle switching can be achieved, even without using the 
interleave. Since the interleave is not used, there is no 
need for replicating and recording the same object for 

35 every ILVU shown in FIG. 21, especially as for audio 
data or the like. For this, an efficient data recording can 
be achieved as a whole. Furthermore, avoiding the 
reading jump for every ILVU shown in FIG. 21 , there is 
no need for reading an address to be jumped, in the nav- 
igation packet which is disposed at the head of each IL- 
VU in the conventional DVD for example. Therefore, the 
reading operation is facilitated. 

[0207] As mentioned later, in this embodiment, the 
head address (e.g. a head packet number or a PTS 

45 thereof) of each switch unit defining the boundary be- 
tween switch units may be recorded in the upper logical 
information, such as the object information file 130, the 
play list information file 120, the disc information file 110 
and so on (see FIG. 23 to FIG. 25). Alternatively, it may 

50 be recorded in the navigation packet for the reproduc- 
tion control disposed at the head or the like of each 
switch unit. For example, in FIG. 22, it may be recorded 
in TS packets, as the navigation packets, whose packet 
number is 21 and 48, respectively (see FIG. 26 and FIG. 

55 27). 

[0208] Next, an explanation is made on a specific ex- 
ample of the object information, the reproduction control 
information and the like used for performing the angle 
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switching process in this embodiment, with reference to 
FIG. 23 to FIG. 25. Here, FIG. 23 is a conceptual view 
showing a specific example of a data structure of the 
switch units according to the present embodiment. FIG. 
24 is a conceptual view showing a data structure of an 
ilem definition table allowing the angle reproduction in 
the specific example of FIG. 23. FIG. 25 is a conceptual 
view showing a data structure of an object information 
file including an AU table, an ES map table and a switch 
unit address table allowing the angle reproduction in the 
specific example of FIG. 23. 

[0209] As shown in FIG. 23, the TS object 142 having 
5 switch units (#1 to #5) is a specific example. The head 
packet numbers of each switch unit #1 to #5 are #0, #21 , 
#48, #63 and #100, sequentially from the head to end. 
Furthermore, the TS object 142 is made of five streams 
in total; three video streams compatible with the angle 
switching, and two audio streams. 
[0210] In this specific example, as shown in FIG. 24, 
an item definition table 126-3 (see FIG. 6) constructed 
in the play list set 1 26S includes the general information 
indicating that "item total number =4" and the like and 
further includes four item information (#1 to #4). In each 
item information, an AU number and a PU number in the 
object information file 130 (discussed later) are de- 
scribed. 

[0211] Particularly, in the item information #2, the 
switch unit identification (ID) information 126-3SU and 
the number of the angles are recorded. The TS object 
142 designated by this item information #2 is an object 
including the switch units. Incidentally, in this specific ex- 
ample, other item information #1 , #3 and #4 have no 
relationship with the video stream compatible with the 
angle switching. 

[0212] In this specific example, as shown in FIG. 25, 
the object information file 130 includes the switch unit 
address table 135 (see the low column of the figure), in 
addition to the AU table 131 (see the upper column of 
the figure) and the ES map table 134 (see the mid col- 
umn of the figure) shown in FIG. 3. Here, the indexes 
#5, #6 and #7 in the ES map table 134 indicate three 
video streams compatible with the angle switching and 
corresponding to the item #2 of FIG. 24, and the indexes 
#8 and #9 indicate two audio streams corresponding to 
them. 

[0213] In this specific example as shown in the upper 
column of FIG. 25, the AU table 131 may have a struc- 
ture allowing an addition of tables in the required 
number for each filed. For example, if four AUs exist, it 
may have a structure to increase the corresponding 
fields to 4. In the AU table 131, the AU table general 
information", in which the numbers of AUs, the pointer 
to each AU and the like are recorded, and the "other 
information" are stored in other fields. 
[0214] Furthermore, in the AU table 131, the index 
number of the corresponding ES map table 134 is de- 
scribed as the AU information 1 32I indicating the ES ta- 
ble index #m in each PU #m corresponding to each AU 



#n. Here, the "AU" is a unit which may correspond to a 
"program" of a television broadcasting as mentioned 
above (particularly a unit including a plurality of switch- 
able "visions" in the case of a "multi-vision type" broad- 
5 casting), in which one or more PUs is included as repro- 
duction units. On the other hand, the "PU" is an -assem- 
bly of elementary streams switchable to each other and 
included in each AU as mentioned above. The PU infor- 
mation 302I identifies the ES table index # correspond- 
to ingto each PU. For example, in the case that multi-view 
contents are composed of the AU, a plurality of PUs are 
stored in the AU, and the pointer to a plurality of elemen- 
tary stream packet IDs indicating the packets compos- 
ing each view contents are stored in each PU. 
15 [0215] In the mid column of FIG. 25, in the ES map 
table 134, the ES map table general information, a plu- 
rality of indexes #m (M=1 , 2, ...) and "other information" 
are stored for each field. 

[0216] In the "ES map table general information", the 
20 ES map table size, a total index number and the like are 
described. 

[0217] Each "index #m" includes the elementary 
stream packet ID for all elementary stream used for the 
reproduction, and the corresponding index number and 

25 the elementary stream address information. 

[0218] For example, in this embodiment, if the ele- 
mentary stream is a video stream of MPEG2 as men- 
tioned above, only the head TS packet number of the I 
picture and the corresponding display time are recorded 

30 in the ES map table 134, as this address information, i. 
e. as the ES address information 134d, so that the data 
amount is reduced. 

[0219] Due to this construction, the elementary 
stream packet ID (ES_PID) of the actual elementary 

35 stream can be obtained from the index number of the 
ES map 134 designated in the AU table 131 . Further- 
more, since the address information of the elementary 
stream corresponding to the elementary stream packet 
ID can be obtained at the same time, so that the object 

40 data can be reproduced on the basis of these informa- 
tions. 

[0220] Particularly in this embodiment, in the AU in- 
formation 1321 in the AU table 131 , the information about 
the switch units, such as "switch unit identification (ID) 

45 information" and "switch unit type", is recorded as part 
of the AU attribute information. Furthermore, also in oth- 
er informations in the AU table 131 , the record position 
of the switch unit address table is recorded. Here, the 
"switch unit identification information" is information to 

50 identify whether or not any switch unit, which allows the 
angle reproduction, is used in each AU. Furthermore, 
the "switch unit type" is identification information to in- 
dicate whether the switch unit address table 135 (see 
the lower column of FIG. 25) defines the switch units 

55 (switch unit boundary or section), or whether the ad- 
dress information (see FIG. 26 and FIG. 27 discussed 
later) stored in the navigation packet for the reproduc- 
tion control defines the switch units (switch unit bound- 
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ary or section). F : urthermore ; the "record position of the 
switch unit address table" is address information to in- 
dicate the record position of the switch unit address ta- 
ble 135 shown in the lower column of FIG. 25, in the 
corresponding object information file 130. 
[0221] Particularly in this embodiment, in addition to 
the above, the ES map table 134 is recorded with using 
the switch units. That is, with regard to the indexes #5 
to #7 corresponding to three video streams compatible 
with the angle switching, the table number information 
134SA5 of tho switch unit address table 135 indicating 
a boundary or section of the corresponding switch unit 
is recorded. 

[0222] As shown in the lower column of FIG. 25, from 
among the switch unit address tables 1 35 usually exist- 
ing in plural, the switch unit address table #1 designated 
by the table number information 134SA in the ES map 
table 134 includes the information indicating the packet 
numbers of the head addresses and other information 
for each of five switch units #1 to #5. Incidentally, each 
head address is indicated by each packet number, but 
may be indicated by each PTS. 
[0223] Thus, according to the data structure of the op- 
tical disc 100 discussed with reference to FIG. 23 to FIG. 
25, the switch unit boundary or section can be identified 
easily and quickly, by referring to, through the AU table 
131 and the ES map table 134, the switch unit address 
tables 1 35 constructed in the object information file 1 30, 
when the information record reproduction apparatus 
500 performs tho angle switching during the reproduc- 
tion. Then, it is possible to perform the angle switching 
seamlessly, by the unit of the switch unit identified as 
such. 

[0224] Additionally, according to the data structure of 
the optical disc " 00 as mentioned above, even if a new 
title is added to the optical disc 100, the required infor- 
mation can be added easily. This is very advantageous. 
On the contrary, even in a case that some information 
becomes useless, as a result of editing for example, it 
is advantageous that the information docs not need to 
be deleted actually from the table, insofar as the infor- 
mation is not used (referred to). 

[0225] Next, an explanation is made on a specific ex- 
ample of the navigation packet or the like used for per- 
forming the angle switching operation in this embodi- 
ment, with reference to FIG. 26 and FIG. 27. Here, FIG. 
26 is a conceptual view indicating a fundamental data 
structure of the address information of the switch unit. 
FIG. 27 is a conceptual view indicating a specific exam- 
ple of a data structure of the address information of the 
switch unit, in the specific example of FIG. 23. 
[0226] In this embodiment, the address information of 
the switch unit may be stored in the navigation packet 
disposed at the head of each switch unit, instead of or 
in addition to the switch unit address table 135 shown 
in FIG. 25. For example, in the specific example of FIG. 
22, the packet numbers #21 and #48 are defined as nav- 
igation packets, in which the address information of the 



switch unit is stored, respectively. 
[0227] As shown in FIG. 26, the address information 
of the switch unit address information stored in the nav- 
igation packet includes the general information, the an- 
5 tenor switch unit address information, the posterior 
switch unit address information and other information. 
[0228] Here, the "general information" indicates a 
switch unit number representative of a serial number 
(identification number) of a switch unit having the navi- 
10 gation packet disposed at the head thereof; the total 
number of the addresses of the anterior switch units (e. 
g. in past on the reproduction time scale) stored in the 
navigation packet; the total number of the addresses of 
the posterior switch units (e.g. in future on the reproduc- 
es tion time scale) stored in the navigation packet, and so 
on. 

[0229] The "anterior switch unit address information" 
indicates the head address of the one-anterior switch 
unit, the head address of the M-unit-anterior switch 

20 unit (M is natural number more than 1 but including 1). 
On the other hand, the "posterior switch unit address 
information" indicates the head address of the one-pos- 
terior switch unit, the head address of the N-units- 
posterior switch unit (N is natural number more than 1 

25 but including 1). Here, M and N may be the same, or 
may be different from each other. Furthermore, their val- 
ues may be set to relatively large values, insofar as the 
processing load to read the navigation packet does not 
become excess. Particularly, increasing the anterior 

30 units number (N) is advantageous to perform the angle 
switching during the reproduction. For example, if this 
N value is large, the angle switching can be performed 
easily and quickly at the next-coming switch unit bound- 
ary by identifying the boundary near (anterior in partic- 

35 ular) the presently reproduced switch unit, when the us- 
er inputs an instruction for the angle switching. Further- 
more, these M and N may be fixed, or may be variable. 
[0230] FIG. 27 shows a specific example of the ad- 
dress information of the switch unit stored in the navi- 

40 gation packet shown in FIG. 26, in the switch unit con- 
struction of FIG. 23. This specific example is construct- 
ed in the navigation packet arranged as a packet having 
the packet number #21 . In this specific example, the 
"anterior switch unit address information" indicates the 

45 head address (packet number) "#0" of the one-anterior 
(i.e., last) switch unit. On the other hand, the "posterior 
switch unit address information" indicates the head ad- 
dress "#48" of the one-posterior (i.e., next) switch unit, 
the head address "#63" of the two-posterior switch unit, 

50 and the head address "#100" of the three- posterior 
switch unit. 

[0231 ] Thus, according to the data structure of the op- 
tical disc 1 00 discussed above with reference to FIG . 26 
and FIG. 27, the switch unit boundary or section can be 
55 identified easily and quickly, with reference to the switch 
unit address information constructed in the navigation 
packet, when the information record reproduction appa- 
ratus 500 performs the angle switching during the repro- 



23 



BNSDOCID: <EP 1555818A1_I_ 



45 



EP1 555 818 A1 



46 



duction. Then, it is possible to perform the angle switch- 
ing seamiessly, by the unit of the switch unit identified 
as such. 

[0232] Now, an explanation is made on the reproduc- 
tion operation or processing of the object including the 
angle switching operation or processing in this embod- 
iment, with reference to a flow chart of FIG. 28. The an- 
gle switching shown in FIG. 28 is performed as a part of 
the object reproduction (step S21 6) in the title reproduc- 
tion already discussed with reference to FIG. 19. 
[0233] Incidentally, in this embodiment, the angle 
switching is performed at the switch unit boundary, with 
using at least one of the switch unit address information 
in the navigation packet discussed with reference to 
FIG. 26 and FIG. 27, and the switch unit address infor- 
mation in the switch unit address table 135 discussed 
with reference to FIG. 23 to FIG. 25. 
[0234] In FIG. 28, the object information file 130 and 
the like is firstly referred to, so that the to-be-reproduced 
PL) and the to-be-reproduced video stream and audio 
stream are determined (step S221). Then, the ES ad- 
dress information is referred to, so that the to-be-repro- 
duced packet number is obtained (step S222). Further- 
more, it is judged whether or not the to-be-reproduced 
TS object 1 42 consists of the switch units, and the switch 
unit type is an address table (step S223). That is, it is 
judged whether or not the switch unit address table 1 35 
shown in the lower column of FIG. 25 is employed. 
These processings are performed by referring to the AU 
table 131 and the ES map table 134 shown in the upper 
and mid columns of FIG. 25. 

[0235] If the switch unit type is the address table (step 
S223: Yes), the switch unit address table 135 shown in 
the lower column of FIG. 25 is referred to, so that the 
switch unit address information is obtained (step S224). 
Then, the reproduction of the packet number obtained 
at the step S222 is started (step S225). 
[0236] On the other hand, atthejudgementofthestep 
S223, it is judged that the to-be-reproduced TS object 
142 docs not consist of the switch units, or the switch 
unit type is not the address table (step S223: No), the 
reproduction of the packet number obtained at the step 
S222 is directly started (step S225). 
[0237] Then, it is judged whether or not the repro- 
duced packet is the navigation packet (step S226) This 
judgement may be performed with reference to the iden- 
tification information specific to the navigation packet. If 
the reproduced packet is the navigation packet (step 
S226: Yes), the information in the navigation packet is 
obtained (step S227). Particularly in this case, if the 
switch unit address information shown in FIG. 26 and 
FIG. 27 is stored, this information is also obtained. 
[0238] Then, it is judged whether or not the "angle 
switching" is instructed via the remote controller from 
the user (step S228). On the other hand, if it is judged 
at the step S226 that the presently reproduced packet 
is not the navigation packet (step S226: No), then it is 
directly judged whether or not the angle switching is in- 



structed (step S228). 

[0239] If the angle switching is instructed (step S228: 
Yes), it is judged whether or not the video stream having 
a switchable stream number is presently reproduced, i. 

5 e. whether or not the video stream compatible with the 
angle switching is presently reproduced (step S229). 
[0240] Then , if the video stream having the switchable 
stream number is presently reproduced (step S229: 
Yes), this video stream is not immediately switched to 

10 another video stream, but the video stream number to 
be reproduced is changed afterthe next switch unit (SU) 
(step S230). That is, the angle switching is performed 
at the next switch unit boundary. 

[0241] On the other hand, if it is judged from the judge- 

15 ment at the step S229 that the presently reproduced is 
not the video stream having the switchable stream 
number (step S229: No), the angle switching is judged 
as impossible and the process goes back to the step 
S226 to repeat the following processings. 

20 [0242] On the other hand, if the angle switching is not 
instructed at the judgement of the step S228 (step S228: 
No), then it is judged whether or not "fast forward/fast 
rewind" is instructed via the remote controller from the 
user (step S231). 

25 [0243] If the "fast forward/fast rewind" is instructed 
(step S231 : Yes), after the "fast forward/fast rewind" is 
executed (step S232), the process goes back to the step 
S225, to repeat the following processings. 
[0244] On the other hand, if the "fast forward/fast re- 

30 wind" is not instructed at the step S231 (step S231: No), 
or if the video stream number is changed at the step 
S230, it is judged whether or not the reproduction object 
is completed (step S234). 

[0245] Then, if the reproduction object is not complet- 
es ed (step S234: No), the process goes back to the step 
S226 to repeat the following processings. On the other 
hand, if the reproduction object is completed (step S234: 
Yes), a series of processings is terminated. 
[0246] As discussed above, in this embodiment, the 
40 switch unit address information in the switch unit ad- 
dress table 135 is obtained at the step S224. Alterna- 
tively, instead of or in addition to this, the switch unit ad- 
dress information in the step S227 is obtained. Then, 
with using the switch unit address information obtained 
45 as such, the seamless angle switching can be achieved 
at the switch unit boundary at step S230. 
[0247] As explained in detail with reference to FIG. 20 
to FIG. 28, in this embodiment, the seamless angle 
switching can be achieved without using the interleave. 

50 

(Access Flow on Reproduction) 

[0248] Next, with reference to FIG. 29, the access flow 
on reproduction by the information record reproduction 
55 apparatus 500, employing the AU information 132 and 
the PU information 302, is explained as one of the fea- 
tures of this embodiment, with the logical structure of 
the optical disc 1 00. FIG. 29 schematically illustrates an 
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entire access flow on reproduction, in relation to the log- 
ical structure of the optical disc 1 00. 
[0249] In FIG. 29, the logical structure of the optical 
disc 100 is categorized roughly into the following three 
hierarchies: a logic hierarchy 401; an object hierarchy 
403; and a logic-object association hierarchy 402 mutu- 
ally associating those two hierarchies. 
[0250] Among them, the logic hierarchy 401 is a hier- 
archy for logically specifying various logical information 
to reproduce the desired title during the reproduction, 
as well as the play list (P list) to be reproduced and its 
constitutional contents. In the logic hierarchy 401 disc 
information 110c indicating the entire titles 200 and the 
like on the optical disc 100 is written within the disc in- 
formation file 110 (see FIG. 3), and further, reproduction 
sequence information 1 20d of the entire contents on the 
optical disc 100 is written within the play list information 
file 120 (see FIG. 3). More specifically, the construction 
of one or more play list sets 126S is written, as the re- 
production sequence information 120d, respectively for 
one or more title elements 200-2 included in each title 
200. Furthermore, each play list set 126S includes one 
or more play lists 1 26, in each of which the -construction 
of one or more items 204 (see FIG. 1 3) is written. Then, 
at the time of the access during the reproduction, the 
logic hierarchy 401 as described above specifies the title 
200 to be reproduced, the play list 126 corresponding 
to this, and further the item 204 corresponding to this. 
[0251] Next, the logic-object association hierarchy 
402 is a hierarchy for specifying the attribute and the 
physical storage address of the TS object data 140d to 
be reproduced, so as to specify the combination and/or 
the construction of the TS object data 1 40d as the entity 
data and perform an address conversion to the object 
hierarchy 403 from the logic hierarchy 401 , on the basis 
of the information specified in the logic hierarchy 401 as 
described above. More specifically, in the logic-object 
association hierarchy 402, the object information data 
130d, which separates a group of the contents compos- 
ing each item 234 into units of the AU 132 and which 
finely separates each AU 132 into units of the PU 302, 
is written in the object information file 130 (see FIG. 3). 
[0252] Here, the "PU (Presentation Unit) 302" is a unit 
associating and jniting a plurality of elementary streams 
by the reproduction switchable unit. If there are three 
audio streams in the PU 302, the user can freely switch 
these three audio (e.g. audio for each language), during 
the reproduction of this vision. 

[0253] On the other hand, the "AU (Associate Unit) 
132" is a unit uniting a plurality of elementary streams 
such as video streams in the TS object used in one title, 
and made of one or more PUs 302. More specifically it 
is a unit uniting the elementary stream packet IDs 
(ES_PID) for each TS object, indirectly via the PU 302. 
This AU 1 32 corresponds to an assembly made of a plu- 
rality of programs having a specific inter-relationship in 
view of the contents, such as a plurality of programs 
switchable to eeLch other in the multi-source broadcast- 



ing. The PUs 302 belonged to the same AU 132 corre- 
sponds to one or more elementary stream assemblies 
each constructing a plurality of programs switchable to 
each other by the user operation during the reproduc- 
5 tion. 

[0254] Therefore, if the AU 132 to be reproduced is 
identified, and the PUs belonged to the AU are identi- 
fied, the elementary stream to be reproduced is identi- 
fied. That is, a desired elementary stream can be repro- 

10 duced from the multi-recorded optical disc 1 00, without 
using the PAT or the PMT shown in FIG. 12. 
[0255] Incidentally, a further specific data structure of 
the AU information 1321 and the PU information 3021, 
each defining the AU 1 32 and the PU 302, is discussed 

15 later in detail. 

[0256] The elementary stream to be actually repro- 
duced herein is identified or designated by the ES_PID 
that is a packet ID (see FIG. 12) of the elementary 
stream, on the basis of the PU information 302. At the 

20 same time, the information indicating the start time point 
and the end time point of the reproduction is converted 
to the elementary stream address information, and 
thereby the contents in a specific area (or a specific time 
range) of a specific elementary stream is reproduced. 

25 [0257] Thus, in the logic-object association hierarchy 
402, an address conversion is performed from a logical 
address relating to each item 204 to a physical address 
relating to each PU 302. 

[0258] Next, the object hierarchy 403 is a physical hi- 
30 erarchyto reproduce the actual TS object data 140d. In 
the object hierarchy 403, the TS object data 1 40d is writ- 
ten within the object data file 140 (see FIG. 3). More 
specifically, TS packets 146 constructing a plurality of 
elementary streams (ES) are multiplexed at every time 
35 point. The multiplexed packets are disposed on the time 
scale to form a plurality of elementary streams (see FIG. 
11). Then, a plurality of TS packets multiplexed at each 
time point is associated with a PU 302 identified by the 
logic-object association hierarchy 402. for each elemen- 
40 tary stream. Incidentally, it is possible to associate a plu- 
rality of PUs 302 with one elementary stream (e.g. one 
elementary stream relating to the same audio data is 
shared, or one elementary stream relating to the same 
sub-picture data is shared, among a plurality of switch- 
es able programs). 

[0259] Thus, in the object hierarchy 403, the object 
data is actually reproduced, using the physical address 
obtained from the conversion in the logic-object associ- 
ation hierarchy 402. 
so [0260] As described above, the three hierarchies 
shown in FIG. 29 allow making an access to the optical 
disc 100 during the reproduction. 

(Structure of Each Information File) 

55 

[0261] Now, an explanation is made on a specific ex- 
ample of a data structure of various information files 
constructed on the optical disc 1 00 in this embodiment, 
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i.e. the data structure of the play list information file 1 20 
and the disc information file 110 discussed with refer- 
ence to FIG. 3, with reference to FIG. 30 to FIG. 36. 
Incidentally, the object information file 130 is the same 
as already discussed with reference to FIG. 25. 
[0262] With reference to FIG. 30 to FIG. 36, an expla- 
nation is made on each constitutional element and a hi- 
erarchy structure therebetween orthereamong in spe- 
cific examples of these files. FIG. 30 to FIG. 36 are con- 
ceptual diagrams, schematically showing the hierarchy 
structures of these files. Incidentally, in FIG. 30 to FIG. 
36, the same file, data, information , and the like as those 
already explained with reference to FIG 3 to FIG. 9 and 
the like carry the same reference numerals, and the de- 
tailed explanations of them are omitted. 
[0263] Firstly, as shown in FIG. 30, a "title information 
set" associated with this specific example is an informa- 
tion set including the disc information file 110 and the 
play list information file 120, shown in FIG. 3 and the like. 
[0264] The title information set is provided with: one 
disc header 112x; a plurality of title information 200 (title 
information #1 , #n); a plurality of play list (P list) sets 
126S (P list sets #1 , #n); and other information. 

(1) Disc Header: 

[0265] Firstly, from among the title information set 
shown in FIG. 30, the disc header 11 2x is explained with 
reference to FIG. 30 and FIG. 31. 
[0266] In FIG. 30, the disc header 112x is shown in a 
branched form on the upper right of the figure, and has 
a plurality of fields for various information, such as a ver- 
sion number, the title total number, the title information 
total number, and the play list (P list) set total number, 
in order from the top in FIG. 30, as information corre- 
sponding to the disc general information 112 shown in 
FIG. 3. The disc header 112x has: a title start address 
table, as a table for information corresponding to the title 
pointer 114-1 shown in FIG. 3; and a play list (P list) set 
start address table, as a table for information corre- 
sponding to the play list set pointer 124 shown in FIG. 
3. The disc header 1 1 2x has a field for information which 
indicates a title set attribute for indicating the attribute 
of each title set Moreover, the disc head 1 1 2x has a title 
table 112xtt and a play list set table 112xpt. 
[0267] As described above, the disc header 1 1 2x hav- 
ing the plurality of fields and tables is to collectively man- 
age a plurality of titles of the entire recording area on 
the disc. 

[0268] Here, the "version number" is a version 
number in the standard, and according to ISO 646, it is 
regarded as a code "0070", for example. The "title total 
number " is the total number of the titles of the entire 
recording area on the disc, and the "title information total 
number" is the total number of the title information of the 
entire recording area on the disc. The "play list set total 
number" is the total number of the play list sets of the 
entire recording area on the disc, and the "title start ad- 



dress table" indicates the start address of each title, as 
a relative byte number from the head of the title set. This 
byte number is counted from zero, for example. The 
"play list set start address table" indicates the start ad- 

5 dress of each play list set, as a relative byte number 
from the head of the title set. This byte number is count- 
ed from zero, for example. The "title set attribute" indi- 
cates the attribute of the title set, such as the data length 
of the title set, the type of language used in the title set 

fo (Japanese, English, etc.), and the name of the title set. 
[0269] In FIG. 31 , the title table 112xtt is shown in a 
branched form on the upper right of the figure, and has 
a plurality of fields for recording a plurality of title menu 
start address information #1 #n, and a plurality of title 

15 content start address information #1, #n, in such a 
form thatthey make pairs for each number, in orderfrom 
the top of the figure. 

[0270] Here, the "title menu start address" indicates 
the start address of the title information including each 

20 title menu, as a relative byte number from the head of 
the title set. This byte number is counted from zero, for 
example. The title menu start address "0" is assigned to 
the disc menu about the entire disc. The "title contents 
start address" indicates the start address of the title in- 

25 formation including each contents title, as a relative byte 
number from the head of the title set. Here, the "contents 
title" is a title for indicating the contents of each title. This 
byte number is counted from zero, for example. The title 
contents start address "0" is assigned to a first play title 

30 which is unconditionally reproduced at the initial stage 
of the title reproduction, for example. 
[0271] In FIG. 31, the play list set table 112xpt is 
shown in a branched form on the lower right of the figure, 
and has a plurality of fields for recording a plurality of 

35 play list (P list) set start addresses #1 , #m. 

[0272] Here, the "play list set start address" indicates 
the start address of each play list set, as a relative byte 
number from the head of the title set. This byte number 
is counted from zero, for example. 

40 

(2) Title Information: 

[0273] Next, from among the title information set 
shown in FIG. 30, the title information 200 is explained 

45 with reference to FIG. 31 and FIG. 32. 

[0274] In FIG. 30, the title information 200 is shown in 
a branched form on the center right of the figure, and 
has afield for recording information 200-1 x which indi- 
cates the total number of the title elements correspond- 

50 jng to the title general information 200-1 shown in FIG. 
4, and further, a plurality of fields for recording the plu- 
rality of title elements 200-2 (title elements #1 , #k) 
and the other information 200-5, in order from the top in 
FIG. 30. 

55 [0275] Here, the"title element total number" indicates 
the total number of the title elements included in the title 
information. 

[0276] In FIG. 32, each title element 200-2 is shown 
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in a branched form on the right of the figure, and has a 
plurality of fields for recording the pointer 200PT in 
which a "play list set number" is written, the candidate 
total number, and P list identification information 200PN 
in which one or more available play list (P list) numbers 
(i.e. P lists #1 , .. , #k) is written, in order from the top in 
FIG. 32. Moreover, it has a plurality of fields for recording 
the P list pre-command 200PR, the P list post command 
200PS, the next information 200-6N and the like for in- 
dicating the title element to be reproduced next. Inciden- 
tally, the other information in the title element 200-2 is 
information about each title element, such as the title 
type, for example, a sequential type and a branch type 
or the like. 

[0277] Here, the "pointer 200PT in which the play list 
set number is wrtten" is a pointer for indicating the iden- 
tification (ID) number of the play list set. The "candidate 
total number" indicates the total number of the play list 
which can be a selection candidate of the title element 
in the play list set specified by the pointer 200PT The 
"P list identification information 200PN" indicates the ID 
(identification) number of one or more play lists which 
can be the selection candidate. By providing such P list 
identification information 200PN, it is possible to include 
the play list whicn can be the selection candidate for the 
reproduction of different titles, in one play list set, and it 
is possible to share the one play list set with different 
title elements. On the other hand, the "P list pre-com- 
mand 200PR", the "P list post command 200PS", and 
the "next information 200-6N", and the like are the same 
as described above. 

(3) Play List Set 

[0278] Next, from among the title information set 
shown in FIG. 30, the play list set 1 26S is explained with 
reference to FIG. 30 and FIG. 33 to FIG. 36. 
[0279] In FIG. 30, the play list set 126S is shown in a 
branched form cn the lower right of the figure, and has 
fields for recording information 126*1 which includes the 
play list (P list) total number and a plurality of play list 
(PL) presentations (PL presentations #1, #i), as in- 
formation corresponding to the play list set general in- 
formation 126-1 shown in FIG. 5, in order from the top 
in FIG. 30. Moreover, the play list set 126S has a plurality 
of fields for recording the plurality of play lists (P lists) 
126 (i.e. P lists #1 , the item definition table 1 26-3, 

and the other inlormation 126-4. 
[0280] Here, tie "play list total number" indicates the 
total number of the play lists in the play list set. The PL 
presentations #1 , #i are attribute information corre- 
sponding to the P lists #1, #i, respectively, and cor- 
respond to the attribute information shown in FIG. 23. 
[0281] As shewn in FIG. 33, each PL presentation 
126-1 xi is shown in a branched form on the upper right 
of the figure, and has a plurality of fields for recording 
information which indicates a video codec, video reso- 
lution, a video aspect ratio, a video frame rate, an audio 



channel assignment and so on, in order from the top in 
FIG. 33. 

[0282] Here, the "video codec" is used in recording 
the video information associated with the play list set, 

5 and thus indicates the type of the video codec to be used 
in reproducing it. The "video resolution" indicates video 
resolution used in recording the video information asso- 
ciated with the play list corresponding to the main pass 
(i.e. the video stream for providing the video) from 

10 among the play list set. The "video aspect ratio" indi- 
cates a video aspect ratio used in recording the video 
information associated with the play list corresponding 
to the main pass from among the play list set. The "video 
frame rate" indicates a video frame rate used in record - 

15 ing the video information associated with the play list 
corresponding to the main pass from among the play list 
set. The "audio channel assignment" indicates the as- 
signment of an audio channel used in recording the au- 
dio information associated with the play list correspond- 

20 ing to the main pass from among the play list set. 

[0283] In FIG. 33, each play list 126 is shown in a 
branched form on the center right of the figure, and has 
a plurality of fields for recording information which indi- 
cates the data length of the play list 1 26, a play list head- 

25 er, the plurality of play list elements 126-2 (i.e. P list el- 
ements #1 , #i) and the like, in order from the top in 
FIG. 33. 

[0284] Here, the "length" of the play list indicates the 
length of the play list continuing to the next, with the byte 

30 number. This indicates the length of the data which does 
not include the field itself. The "play list header" indi- 
cates information about the total number of the play list 
elements included in the play list, the reproduction time 
length of the play list, the name of the play list, and the 

35 like. 

[0285] Moreover, in FIG. 34, each play list element 
126-2 is shown in a branched form on the right of the 
figure, and has a plurality of fields for recording the 
pointer 126PT which indicates the item number of a 

40 master play item (master P item), the sub pass total 
number, a plurality of sub pass information 126-2sub (i. 
e. sub pass information #1 , #k), the next information 
126-6N, the pre-command 126PR about the play item 
(P item), the post command 1 26PS about the play item 

45 (p item), and the other information 126-6, and the like. 
[0286] Here, the "pointer 1 26PT", the "pre-command 
126PR", and the "post command 126PS" are the same 
as described above. Moreover, the "sub pass total 
number" indicates the total number of the sub passes 

50 which exist in the play list element. The "next information 
1 26-6N" indicates the play list element to be reproduced 
next. 

[0287] Moreover, in FIG. 35, each sub pass informa- 
tion 126-2sub is shown in a form branched to the right 
55 toward the center, in the figure, and has a plurality of 
fields for recording a sub pass type, the slave play item 
(slave P item) total number, and a plurality of slave play 
item (slave P item) information 126-subPT (i.e. slave P 
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item information #1 , #k), in order from the top in the 

figure. 

[0288] Here, the "sub pass type" indicates what type 
of display is performed by the sub pass, such as various 
menu display. The "slave P item total number" indicates 
the total number of slave play items of the sub pass. 
[0289] Each slave play item (slave P item) information 
126-subPT is shown in a form branched toward the right 
end from the center in the figure, and has a plurality of 
fields for recording a slave play item (slave P item) 
number and a start PTS of the master play item (master 
P item), in order from the top in the figure. 
[0290] Here, the "slave P item number" indicates the 
ID (identification) number of the play item of the sub 
pass. The "start PTS (Presentation Time Stamp) of the 
master play item" indicates the reproduction time point 
of the slave item on the reproduction time scale of the 
master play item. 

[0291] On the other hand, in FIG. 33, the item defini- 
tion table 1 26-3 is shown in a branched form toward the 
lower right of the figure, and has a plurality of fields for 
recording the play item (P item) total number, and a plu- 
rality of play items (P items) 204 (i.e. P items #1 , #n), 
and the like, in order from the top in the figure. 
[0292] Here, the "play item total number" indicates the 
total number of the items 204 on the item definition table. 
[0293] In FIG. 36, each item 204 is shown in a 
branched form to the upper right side toward the center 
of the figure, and has a plurality of fields for recording a 
play item (P item) type, a stream object play item (P 
item) 204-stream, and the like, in order from the top in 
the figure. 

[0294] Here, the "play item (P item) type" indicates the 
type of the play item. For example, in the case of the 
item for the stream object for the moving picture or vid- 
eo, it is set to a code "00h", and in the case of the item 
for the stream object for the still picture, it is set to a code 
"1 Oh". In the case of the item for the object for various 
menus, it is set to a code "20h". 

[0295] Moreover, the stream object play item (P item) 
204-stream is shown in a form branched to the right end 
from the center in the figure, and has information for in- 
dicating an ES (Elementary Stream) index number, an 
IN time (IN point), an OUT time (OUT point), and the 
like, which are related to each play item, in order from 
the top in the figure. 

[0296] Here, the "ES index number" indicates the ID 
(identification) number and the type of the elementary 
stream to which the IN time and the OUT time are ap- 
plied. Moreover, the "IN time (IN point)" and the "OUT 
time (OUT point)" are as descried above, and the repro- 
duction time point and the end time point of the item are 
written on a time basis of 90kHz, for example. 
[0297] Incidentally, in FIG. 36, the item definition table 
126-3 may include an item 204-still for the still picture 
object, in place of such an item 204 for the stream object, 
i.e. the item 204 for the moving picture or video. In this 
case, the item 204-still has information for indicating the 



type of the play item, a still picture object play item (P 
item), and the like. 

[0298] Incidentally, the data amount of each of the title 
information set explained above may be a fixed byte or 
5 a variable byte. Moreover, each field may have a struc- 
ture in which a required number of each table can be 
added. 

[0299] Now, an explanation is given, regarding the re- 
production order of various files or the like, in the repro- 
10 duction of the optical disc 1 00 having such a data struc- 
ture as the one specific example, explained with refer- 
ence to FIG. 30 to FIG. 36. 

[0300] Firstly the disc header 1 1 2x is reproduced out 
of the title information set shown in FIG. 30. As a part 

15 of that, the title table 112xtt shown in FIG. 31 is repro- 
duced, and from it, the title menu start address or title 
contents start address is obtained. 
[0301 ] Next, in accordance with the obtained address 
information, the reproduction of the title information 200 

20 shown in FIG. 30 is started. More specifically, the repro- 
duction of the title element 200-2 shown in FIG. 32 is 
performed, to thereby obtain the play list set number. 
Moreover, the pointer 200PT to the play lists #1 to #k is 
obtained. Incidentally, by adopting such a construction 

25 that the play list 1 26 is specified by the pointer 200PT, 
it is possible to share, among the plurality of titles, the 
plurality of play lists which is in the play list set specified 
by the reproduction of the title element 200-2 in ad- 
vance. 

30 [0302] Next, the play list set table 112xpt shown in 
FIG. 31 is reproduced, to thereby obtain the play list set 
start address. On the basis of this, the reproduction of 
the play list set 126S shown in FIG. 33 is started, and 
the PL presentation 126-1 xi is firstly reproduced. 

35 [0303] Then, the PL presentation 126-1xi, one exam- 
ple of the required function information, is compared 
with the reproduction function (i.e. video performance, 
audio performance, and the like) of the information re- 
production system during the reproduction of the optical 

40 disc 1 00, and thus, one optimum play list 1 26 is selected 
from the play list set 126S shown in FIG. 33. 
[0304] Next, the selected play list 126 is reproduced. 
More specifically, the play list element 126-2 shown in 
FIG. 34 is reproduced. At this time, firstly, the pre com- 

45 mand 126PR is executed, then, the master P item 
number shown in FIG. 35 is obtained. Then, the Item 
definition table shown in FIG. 36 is referred to, to thereby 
reproduce the relevant Item 204. The reproduction of 
this -Item 204 is performed by reproducing the relevant 

50 TS object in accordance with the ES index number, the 
IN time, and the OUT time, which are obtained by repro- 
ducing the stream object P item 204-stream (see FIG. 
25). Then, the post command 126PS shown in FIG. 34 
is executed. Moreover, the play list element to be repro- 

55 duced next is specified in accordance with the next in- 
formation 1 26-6N , and its reproduction is repeated in the 
same manner. 

[0305] As explained in detail with reference to FIG. 1 
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to FIG. 36, according to this embodiment, this embodi- 
ment allows a seamless angle switching without using 
any interleave. 

[0306] Incidentally, in the aforementioned embodi- 
ment, the explanation is made on the optical disc 1 00 
as an example of the information record medium and 
the recorder or player of the optical disc 100 as an ex- 
ample of the infoimation record reproduction apparatus. 
Nevertheless, the present invention is not limited to the 
optical disc and the player or recorderthereof, but is ap- 
plicable to various record media and the recorders or 
players thereof, supporting other high density recording 
or high transfer rate. 

[0307] The present invention is not limited to the 
above-describeci embodiments, and various changes 
may be made, if desired, without departing from the es- 
sence or spirit of the invention which can be read from 
the claims and the entire specification. An information 
record medium, an apparatus for and a method of re- 
cording the infomnation, an apparatus for and a method 
of reproducing the information, an apparatus for and a 
method of recording and reproducing the information, a 
computer program for controlling the record or the re- 
production, and a data structure including a control sig- 
nal, all of which involves such changes, are also intend- 
ed to be within the technical scope of the present inven- 
tion. 

Industrial Applicability 

[0308] An information record medium, a apparatus for 
and a method of recording the information, an apparatus 
for and a method of reproducing the information, an ap- 
paratus for and a method of recording and reproducing 
the information, a computer program for controlling the 
record or the reproduction, and a data structure includ- 
ing a control signal, all of which are according to the 
present invention, can be applied to a high-density op- 
tical disc for consumer or industrial use, such as a DVD, 
on which various information, such as the video infor- 
mation, the audio information and the sub-picture infor- 
mation, can be recorded at high density and further can 
be applied to a DVD player, a DVD recorder, and the 
like. Moreover, 1hey can be applied to an information 
record medium, an information record reproduction ap- 
paratus, or the like, which are mounted on or can be 
connected to various computer equipment for consumer 
or industrial use for example. 



Claims 

1. An information record medium onto which a whole 
stream including a plurality of partial streams each 
comprising a series of content information is multi- 
recorded by a unit of a packet that is a physically 
accessible unit, said medium comprising: 



an object data file for storing object data com- 
prising a plurality of packets each storing a 
piece of the content information and being mul- 
tiplexed by the unit of the packet; and 

5 an object information file for storing association 

definition information to define a relationship 
between multiplexed packets and the plurality 
of partial streams, as reproduction control infor- 
mation to control a reproduction of said object 

10 data file, wherein 

the plurality of partial streams include a plurality 
of video streams comprising a plurality of angle 
video informations corresponding to a plurality 
of viewpoints, 

15 each of the plurality of angle video informations 

comprises an assembly of minimum image 
units, which are individually reproducible and 
defined by a predetermined standard, 
each of the minimum image units is divided and 

20 stored into the packets in said object data file, 

and 

in the object data file, a switch unit as a logical 
section for an angle switching on a reproduction 
time scale is defined such that the plurality of 

25 packets for dividing and storing a same mini- 

mum image unit does not extend over a bound- 
ary of the switch unit, and such that a minimum 
image unit reproducible without using another 
minimum image unit belonging to an anterior 

30 switch unit extending over the boundary of the 

switch unit is arranged as a first minimum im- 
age unit of the switch unit. 

2. The information record medium according to claim 
35 1 , wherein the minimum image unit is a GOP (Group 

of Picture) based on a MPEG (Moving Picture Ex- 
perts Group) standard. 

3. The information record medium according to claim 
40 1 , wherein the switch unit is defined by position in- 
formation, the position information indicating a head 
address of the switch unit. 

4. The information record medium according to claim 
45 3, wherein the position information is stored for 

each switch unit, in a switch unit address table con- 
structed in said object information file. 

5. The information record medium according to claim 
50 3, wherein the position information is stored for 

each switch unit, in a navigation packet forming a 
part of the partial streams in said object data file. 

6. The information record medium according to claim 
55 5, wherein the position information as for anterior n 

(n is natural number equal to or more than 1 ) switch 
units and posterior m (m is natural number equal to 
ormorethan 1) switch units, with respect to a switch 
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unit to which the navigation packet is belonged as 
a standard, is stored in the navigation packet. 

7. The information record medium according to claim 
5, wherein the navigation packet is arranged as a 
head packet of the switch unit. 

8. The information record medium according to claim 
3, wherein the position information is a serial 
number of the packets or a PTS (Presentation Time 
Stamp). 

9. The information record medium according to claim 
1 , wherein the association definition information 
has table information, the table information indicat- 
ing, for each partial stream, packet identification 
numbers assigned specifically to a plurality of pack- 
ets multiplexed at a same time. 

10. The information record medium according to claim 
1 , further comprising a reproduction sequence file 
for storing reproduction sequence information to 
define a reproduction sequence of the object data. 

1 1 . An information record apparatus for multi-recording 
a whole stream including a plurality of partial 
streams each comprising a series of content infor- 
mation by a unit of a packet that is a physically ac- 
cessible unit, onto an information record medium, 
said apparatus comprising: 

a first record device for recording an object data 
file, the object data file-storing object data com- 
prising a plurality of packets each storing a 
piece of the content information and being mul- 
tiplexed by the unit of the packet; and 
a second record device for recording an object 
information file, the object information file stor- 
ing association definition information to define 
a relationship between multiplexed packets 
and the plurality of partial streams, as repro- 
duction control information to control a repro- 
duction of said object data file, wherein 
the plurality of partial streams include a plurality 
of video streams comprising a plurality of angle 
video informations corresponding to a plurality 
of viewpoints, 

each of the plurality of angle video informations 
comprises an assembly of minimum image 
units, which are individually reproducible and 
defined by a predetermined standard, 
each of the minimum image units is divided and 
stored into the packets in said object data file, 
and 

in the object data file, a switch unit as a logical 
section for an angle switching on a reproduction 
time scale is defined such that the plurality of 
packets for dividing and storing a same mini- 



mum image unit does not extend over a bound- 
ary of the switch unit, and such that a minimum 
image unit reproducible without using another 
minimum image unit belonging to an anterior 
5 switch unit extending over the boundary of the 

switch unit is arranged as a first minimum im- 
age unit of the switch unit. 

12. An information record method of multi-recording a 
to whole stream including a plurality of partial streams 

each comprising a series of content information by 
a unit of a packet that is a physically accessible unit, 
onto an information record medium, said method 
comprising: 

15 

a first record process of recording an object da- 
ta file, the object data file storing object data 
comprising a plurality of packets each storing a 
piece of the content information being multi- 

20 plexed by the unit of the packet; and 

a second record process of recording an object 
information file, the object information file stor- 
ing association definition information to define 
a relationship between multiplexed packets 

25 and the plurality of partial streams, as repro- 

duction control information to control a repro- 
duction of said object data file, wherein 
the plurality of partial streams include a plurality 
of video streams comprising a plurality of angle 

30 video informations corresponding to a plurality 

of viewpoints, 

each of the plurality of angle video informations 
comprises an assembly of minimum image 
units, which are individually reproducible and 
35 defined by a predetermined standard, 

each of the minimum image units is divided and 
stored into the packets in said object data file, 
and 

in the object data file, a switch unit as a logical 
40 section for an angle switching on a reproduction 

time scale is defined such that the plurality of 
packets for dividing and storing a same mini- 
mum image unit does not extend over a bound- 
ary of the switch unit, and such that a minimum 
45 image unit reproducible without using another 

minimum image unit belonging to an anterior 
switch unit extending over the boundary of the 
switch unit is arranged as a first minimum im- 
age unit of the switch unit. 

50 

13. An information reproduction apparatus for repro- 
ducing the information record medium according to 
claim 1 , said apparatus comprising: 

55 a reproduction device for reproducing said ob- 

ject data file and said object information file; 
an input device for inputting externally an in- 
struction for an angle switching; and 
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14. An information reproduction method of reproducing 
the information record medium according to claim 
1 and implemented by an information reproduction 
apparatus having (i) a reproduction device for re- 
producing said object data file and said object infor- 
mation file and (ii) an input device for inputting ex- 
ternally an instruction for an angle switching, said 
method corr prising: 



15. An information record reproduction apparatus for 40 
multi-recording and reproducing a whole stream in- 
cluding a plurality of partial streams each compris- 
ing a series of content information by a unit of a 
packet that is a physically accessible unit, onto an 
information record medium, said apparatus com- 45 
prising: 



duction of said object data file, wherein 
the plurality of partial streams include a plurality 
of video streams comprising a plurality of angle 
video informations corresponding to a plurality 
of viewpoints, 

each of the plurality of angle video informations 
comprises an assembly of minimum image 
units, which are individually reproducible and 
defined by a predetermined standard, 
each of the minimum image units is divided and 
stored into the packets in said object data file, 
and 

in the object data file, a switch unit as a logical 
section for an angle switching on a reproduction 
time scale is defined such that the plurality of 
packets for dividing and storing a same mini- 
mum image unit does not extend over a bound- 
ary of the switch unit, and such that a minimum 
image unit reproducible without using another 
minimum image unit belonging to an anterior 
switch unit extending over the boundary of the 
switch unit is arranged as a first minimum im- 
age unit of the switch unit, 
said apparatus further comprising: 

a reproduction device for reproducing said 
object data file and said object information 
file; 

an input device for inputting externally an 
instruction for an angle switching; and 
a control device for controlling the repro- 
duction device to reproduce a video stream 
relating to one angle video information in 
said object data file, on the basis of the as- 
sociation definition information included in 
said object information file reproduced by 
said reproduction device, and to switch 
from a reproduction of a video stream re- 
lating to said one angle video information 
to a reproduction of a video stream relating 
to another angle video information, at a 
boundary of the switch unit, in accordance 
with the instruction for the angle switching 
inputted via said input device. 

16. An information record reproduction method of multi- 
recording and reproducing a whole stream includ- 
ing a plurality of partial streams each comprising a 
series of content information by a unit of a packet 
that is a physically accessible unit, onto an informa- 
tion record medium and implemented by an infor- 
mation record reproduction apparatus having (i) a 
reproduction device for reproducing an object data 
file and an object information file and (ii) an input 
device for inputting externally an instruction for an 
angle switching, said method comprising: 

a first record process of recording the object da- 



a first record device for recording an object data 
file, the object data file storing object data com- 
prising a plurality of packets each storing a so 
piece of the content information and being mul- 
tiplexed by the unit of the packet; and 
a second record device for recording an object 
information file, the object information file stor- 
ing association definition -information to define 55 
a relationship between multiplexed packets 
and the plurality of partial streams, as repro- 
duction control- information to control a repro- 



a control device for controlling the reproduction 
device to reproduce a video stream relating to 
one angle video information in said object data 
file, on the basis of the association definition in- 
formation included in said object information 5 
file reproduced by said reproduction device, 
and to switch from a reproduction of a video 
stream relating to said one angle video infor- 
mation to a reproduction of a video stream re- 
lating to another angle video information, at a 10 
boundary of the switch unit, in accordance with 
the instruction for the angle switching inputted 
via said input device. 



15 



20 



a first control process of controlling the repro- 
duction device to reproduce a video stream re- 25 
lating to one angle video information in said ob- 
ject data file, on the basis of the association def- 
inition information included in said object infor- 
mation file reproduced by said reproduction de- 
vice, and 30 
a second control process of controlling the re- 
production device to switch from a reproduction 
of a vid€?o stream relating to said one angle vid- 
eo information to a reproduction of a video 
stream relating to another angle video informa- 35 
tion, at a boundary of the switch unit, in accord- 
ance with the instruction for the angle switching 
inputtec via said input device. 
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17. 



ta file, the object data file storing object data 
comprising a plurality of packets each storing a 
piece of the content information and being mul- 
tiplexed by the unit of the packet; and 
a second record process of recording an object 
information file, the object information file stor- 
ing association definition information to define 
a relationship between multiplexed packets 
and the plurality of partial streams, as repro- 
duction control information to control a repro- 
duction of said object data file, wherein 
the plurality of partial streams includes a plural- 
ity of video streams comprising a plurality of an- 
gle video informations corresponding to a plu- 
rality of viewpoints, 

each of the plurality of angle video informations 
comprises an assembly of minimum image 
units, which are individually reproducible and 
defined by a predetermined standard, 
each of the minimum image units is divided and 
stored into the packets in said object data file, 
and 

in the object data file, a switch unit as a logical 
section for an angle switching on a reproduction 
time scale is defined such that the plurality of 
packets for dividing and storing a same mini- 
mum image unit does not extend over a bound- 
ary of the switch unit, and such that a minimum 
image unit reproducible without using another 
minimum image unit belonging to an anterior 
switch unit extending over the boundary of the 
switch unit is arranged as a first minimum im- 
age unit of the switch unit, 
said method further comprising: 

a first control process of controlling the re- 
production device to reproduce a video 
stream relating to one angle video informa- 
tion in said object data file, on the basis of 
the association definition information in- 
cluded in said object information file repro- 
duced by said reproduction device, and 
a second control process of controlling the 
reproduction device to switch from a repro- 
duction of a video stream relating to said 
one angle video information to a reproduc- 
tion of a video stream relating to another 
angle video information, at a boundary of 
the switch unit, in accordance with the in- 
struction for the angle switching inputted 
via said input device. 

A computer program for a record control to control 
a computer disposed at the information record ap- 
paratus according to claim 1 1 , said program making 
the computer function as at least a part of the first 
record device and the second record device. 
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18. A computer program for a reproduction control to 
control a computer disposed at the information re- 
production apparatus according to claim 13, said 
program making the computer function as at least 
a part-of the reproduction, device, the input device 
and the control device. 

19. A computer program for a record reproduction con- 
trol to control a computer disposed at the informa- 
tion record reproduction apparatus according to 
claim 15, said program making the computer func- 
tion as at least a part of the first record device, the 
second record device, the reproduction device, the 
input device and the control device. 

20. A data structure including a control signal, wherein 
a whole stream including a plurality of partial 
streams each comprising a series of content infor- 
mation is multi-recorded by a unit of a packet that 
is a physically accessible unit, said structure com- 
prising: 

an object data file for storing object data com- 
prising a plurality of packets each storing a 
piece of the content information and being mul- 
tiplexed by the unit of the packet; and 
an object information file for storing association 
definition information to define a relationship 
between multiplexed packets and the plurality 
of partial streams, as reproduction control infor- 
mation to control a reproduction of said object 
data file, wherein 

the plurality of partial streams include a plu- 
rality of video streams comprising a plural- 
ity of angle video informations correspond- 
ing to a plurality of viewpoints, 

each of the plurality of angle video informa- 
tions comprises an assembly of minimum 
image units, which are individually repro- 
ducible and defined byon the basis of a pre- 
determined standard and reproducible in- 
dependently, 

each of the minimum image units is divided 
and stored into the packets in said object 
data file, and 

in the object data file, a switch unit as a log- 
ical section for an angle switching on a re- 
production time scale is defined so such 
that the plurality of packets for dividing and 
storing the divided minimum image unit 
pieces obtained by dividing a same mini- 
mum image unit does not extend over a 
boundary of the switch unit, and such that 
a minimum image unit reproducible without 
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using another minimum image unit belong- 
ing to an anterior switch unit extending over 
the boundary of the switch unit is arranged 
as a first minimum image unit of the switch 
unit. s 
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